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Section 1 

Purpose and Test Procedure 

This side impact test is part of the FMVSS 214 Side Impact Protection Compliance Test 
Program sponsored by the National Highway Traffic Safety Administration (NHTSA) under 
Contract No. DTNH22-02-D111 14. The purpose of this test was to evaluate side impact 
protection in a 2006 Chevrolet HHR MPV. The test was conducted in accordance with the 
Office of Vehicle Safety Compliance's Laboratory Test Procedure (TP-214D-06, dated July 
2001) (except the test was conducted 8 km/h (5 mph) faster than the standard specifies). 
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Section 2 

Summary of Side Impact Test 

A 2006 Chevrolet HHR MPV was impacted on the driver side by a Moving Deformable 
Barrier (MDB) which was moving forward in a 27° crabbed position to the monorail at a 
velocity of 62.3 km/h (38.7 mph). The target vehicle was stationary and was positioned at an 
angle of 63° to the line of forward motion. The side impact test was conducted by 
Transportation Research Center Inc. in East Liberty, Ohio on March 20, 2006. Pre-test and 
post -test photographs of the test vehicle, the moving deformable barrier (MDB), and the side 
impact dummies (SID Hills) are included in Appendix A. 

Two restrained Side Impact Dummies (SID Hills) were placed in the driver (Pos. #1) and 
left rear (Pos. #4) designated seating positions according to the instructions specified in the 
OVSC Side Impact Laboratory Test Procedure (TP-214D-06, dated July 2001). Both SID 
HIII dummies were certified prior to this test. The side impact test was documented by one 
real-time camera and 9 high-speed cameras. Camera locations and other pertinent camera 
information are included in this report. 

The SID Hills were instrumented with the following accelerometers: 

1 . Head Center of Gravity triaxial and redundant accelerometer (X, Y, and Z-directions) 

2. Upper Neck Force and Moment load cells (X, Y, and Z-directions) 

3. Left Upper Rib (LUR) uniaxial and redundant accelerometer (Y-direction) 

4. Left Lower Rib (LLR) uniaxial and redundant accelerometer (Y-direction) 

5. Lower Thoracic Spine (Tj 2 ) uniaxial and redundant accelerometer (Y-direction) 

6. Pelvic (PEV) section uniaxial and redundant accelerometer (Y-direction) 

A summary of the side impact dummy (SID HIII) configuration and verification test data 
can be found in Appendix C. A total of 42 channels of data were recorded. Appendix B 
contains the vehicle. MDB, and dummy response data traces. 
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he follow iim tables summarize the results of the test. 



Injur> Criteria j Front SID 


Rear SID 


TTI(e) 


49.0 


46.3 


I'FV(g) 


70.4 


79. 8 
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Data Acquisition Explanations 

The vehicle right side sill at front seat Z-axis acceleration data channel, 
16SILBFR0000ACZA, exceeded full-scale at approximately 21 milliseconds and recorded no 
useful data after that. The velocity, displacement, and resultant were also affected. 

The vehicle left mid A-post Y-axis acceleration data channel, 1 1 APILMIO000 AC YA, 
exceeded full-scale at approximately 22 milliseconds and recorded no useful data after that. 
The velocity was also affected. 
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Section : 



Summary of Test Results 
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Test Vehicle Information: 
Vehicle Year'Make'Model 
Vehicle Body Style 'Color: 
Vehicle NHTSA No.: 
Engine Data: 
Placement: 
Transmission: 
Final Drive: 
Odometer Reading: 
Options: X A'C: 



Data Sheet 1 
General Test Vehicle Parameter Data 

2006 Chevrolet III IR 

MPV'Blue V1N: 3GNDA23D96S589275 

C60106 Build Date: 12/05 

4 Cylinders: CID: 2.2 Liters: cc 



X Longitudinal: or 



Lateral: or 



Speed: X Manual: 
RWD: X FWD: 



Automatic: 



Horizontal 
Overdrive 



Four-Wheel Drive 



6 miles 
X Power steering: X Power brakes: X Power windows 



Data From Vehicle's Tire Placard: 
Tire Pressure (at capacity) 
Recommended Tire Size: 
fires on 'I est Vehicle: 

Vehicle Capacity Data: 

Number of Occupants: 2 

Type of Front Seats: - 

Type of Front Seat Back: - 
Vehicle Max. Capacity Loading 
No. of Occupants x 68.04 kg. = 
Vehicle Cargo Capacity (A-B) = 



210 kPa Front: 210 kPa Rear 

P215/55R16 

P215/55R16 Manufacturer: Firestone. Affinitv 



Front: 


3 Rear: 


3rd seat: 5 


Bucket: 


Bench: 


Split bench 


Fixed: 


Adjustable with 
k» (A) 


- Lever or 


454 




340 


k» (B) 




114 


ku 





Total 



Rnob 



Test Vehicle Delivered Weight With Maximum Fluids 



395. 



i99. 



Left Front = 

Right Front = 

Total Front = 794 

front % of Total Weight = 
Total Weieht 



kg 
kg 



Left Rear 
Right Rear 
Total Rear 



304.5 k<z 
296.0 ku 
600.5 kg 



57.0 



Rear % of Total Weight = 43.0 



1395.0 k<: 



Tire pressure used in test. 
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Data Sheet 1 (Continued) 



General Test Vehicle Parameter Data 



Calculation Of Vehicle's Target Test Weight: 

Total Test Vehicle Delivered Weight With Max. Fluids 
Maximum Cargo Carrying Capacity of Test Vehicle 
Weight of Instrumented Side Impact Dummies (2 X 84.0 kg) 
Test Vehicle Target Weight: 



1395.0 kg (A) 

114.0 kg (B) 

168.0 kg (C) 
1677.0 kg (A+B+C) 



Fullv Loaded Test Vehicle (UDW + 2 SID HHI(s) + Cargo): 
Left Front = 

Right Front = 

Total Front = 

Front % of Total Weight = 
Total Weight 



448.5 


kg 


Left Rear = 


443.0 


kg 


339.0 


kg 


Right Rear = 


398.0 


kg 


787.5 


kg 


Total Rear = 


841.0 


kg 


48.4 


% 


Rear % of Total Weight = 


51.6 


% 


1628.5 


kg 









As Tested Weight of Test Vehicle (2 SID HIII(s) + Cargo + Equipment & Instrumentation): 



Left Front = 


439.8 


kg 


Left Rear = 


403.6 


kg 


Right Front = 


429.8 


kg 


Right Rear = 


395.2 


kg 


Total Front = 


869.6 


kg 


Total Rear = 


798.8 


kg 


Front % of Total Weight = 


52.1 
1668.4 


% 
kg 


Rear % of Total Weight = 


47.9 


% 


Total Weight 







Test Vehicle Attitude (all dimensions in millimeters): 
As Delivered Fully Loaded 

Right Front 715 Right Front 583 

Left Front 718 Left Front 685 

Right Rear 728 Right Rear 680 

Left Rear 725 Left Rear 670 



Ready For Test 
Right Front 686 

Left Front 

Right Rear 

Left Rear 685 



690 



688 
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Test Vehicle Attitude: 



Data Sheet 1 (Continued) 



General Test Vehicle Parameter Data 





Left Sill 




Rieht Sill 


Front Bui 




Pitch 




Pitch 


L-RRo 


As Delivered: 


0.0 C 




-0.3° 


0.4° 


Fully Loaded: 


-0.5 C 




0.8° 


-0.5° 


As Tested: 


0.0 c 




-0.3 C 


0.0° 


Negative Pitch Angle= 


Vehicle 


front down 




Negative Roll Ande = 


Driver side 


down 





L-R Roll 
0.8° 



-0.1 



Test Vehicle Wheelbase: 2635 mm 

C.G. = 1 l c )5 mm rearward of front wheel centerline 

Total Vehicle Length: 

Right Side - 4380 mm 

Left Side = 4380 mm 

Centerline = 4490 mm 



-4 
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Data Sheet 1 (Continued) 

General Test Vehicle Parameter Data 
Vehicle: 2006 Chevrolet HHR MPV NHTSANo.: C60106 

~^_ Degrees 



Upright- 
Position 



Nominal Design Riding Position for adjustable driver and 
passenger seat backs. Please describe how to position the 
inclinometer to measure the seat back angle. Include 
description of the location of the adjustment latch detent, if r 

applicable. \ Seat Cushion. 



-Seat Back 



- Inclinometer 



©<■< Adjuster 



Front Seat Assembly 
Left Side View 

Front Seat Cushion Placement: 140 mm rearward of full forward 

Total Length of Fore/ Aft Adjustment Travel: 280 mm 

Total Number of Adjustment Positions or Detents: N/A 
Front Seat Back Adjustment Position: The back was adjusted to the 6.3° at the headrest post 

Seat Back Torso Angle: N/A degrees 
Second Position Seat Placement: Fixed 

Total Length Of Fore/Aft Adjustment Travel: N/A mm 

Seat Back Adjustment Position: N/A 



Adjustable Steering Column Position: 22°: middle of the geometric range of travel 

Window Positions: 

Right Front: Closed Right Rear: Open 

Left Front: Closed Left Rear: Open 

Note: Windows will be in closed position on struck side of test vehicle and in open 
position on opposite side. 
Amount of Stoddard Solvent In Fuel Tank: 
61 liters (fuel tank usable capacity) 

56.4 liters used in test (92% - 94% of fuel tank usable capacity) 
Location of Impact Point On Test Vehicle Side To Be Impacted: 
Wheelbase = 2635 millimeters 
Intended impact point is 378 millimeters rearward of front axle centerline 

(which is 940 millimeters forward of the wheelbase midpoint) 
Actual Impact Point is 398 millimeters rearward of front axle centerline 
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Data Sheet 2 



^est Vehicle Summarv of Results 



Vehicle YeaLMakeAlodel: 2006-'Chevrolet / HHR 
Body Style: MPY 
NUTS A No.: C60106 



VIN: 3GNDA23D96S589275 
Build Date: 12/05 



Overall Width 



750 mm 



lest Date: 0320'06 

Vehicle Overall Length ~- 4490 mm 

Vehicle Test Weight (Pre-Test): 

Left Front 

Right Front 

Total Front 

Total Weight 

W'heelbase - 

Longitudinal C.(i. From Center Of Front Axle = 

Impact Angle With Respect To Impactor 
Impact Point: 

Actual Impact Point is 20 mm Ri»ht of nominal impact ref. line (Lateral) 

Actual Impact Point is mm From nominal impact point (Vertical 

Maximum Lxterior Static Crush: 



439.8 


429.8 


869.6 


1668.4 


2635 



k» 


Left Rear 
Right Rear- 
Total Rear 


- 


403.6 


k 


ko 


395.2 


k 


kg 


798.8 


k 


kg 










mt Axle 


1 1 95 


mm 






Lor = 


90 deurees 





1 . Level 1 ( 

2. Level 2 ( 

3. Level 3 ( 

4. Level 4 ( 

5. Level 5 ( 



610 
670 



102: 



1490 



mm above ground) -■ 
mm above ground) = 
mm above ground) = 
mm above ground) = 
mm abo\ e ground) = 

Maximum Post-Test Intrusion 208 mm 

Occupants: 

Dummy Identification 055 

Restraints I sed 
Instrumentation: 

Number of Vehicle Data Channels: -= 21 

Number of Cameras: Onboard - 3 Onboard 



-\ 


mm 


1 93 


mm 


208 


mm 


114 


mm 





mm 



Front Passenger 



Rear Passenger 
066 



-pt seatbelt 



3-pt seathelt 



Total 



-6 



060320 



Data Sheet 3 

Moving Deformable Barrier (MDB) Summary 
MDB Face Manufacturer And Serial Number: 

Cel1bond.FG316 

Position Of Impactor (MDB) On Monorail: 
Crabbed 27° to the left 



MDB Specification s: 

Overall Width of Framework Carriage = 

Overall Length of MDB (Inch honeycomb impact face) = 
Wheelbase of Framework Carriage = 

Track of Framework Carriage (Front & Rear) = 

C.G. Location Rearward of Front Axle = 



1251 



4014 



mm 

mm 

2591 mm 
1881 mm 
1112 mm 



MDB Weight: 

Left Front = 492.2 

Right Front = 288.4 

Total Front = 780.6 

Total MDB Weight = 1367.8 

Impact Angle (MDB C/L to Target Vehicle C/L) 

Impact Speed : = 62.3 km/h 



kg 


Left Rear = 


185.6 


kg 


kg 


Right Rear = 


401.6 


kg 


kg 


Total Rear = 


587.2 


kg 


kg 
C/L) 


= 90 degrees 







Maximum Static Crush of Honeycomb Impact Face: 

1 . Row A at Center of Bumper Level = 201 millimeters 

2. Row B at Top of Bumper Level = 373 millimeters 

3. Row C at Mid Level = N/A 1 millimeters 

4. Row D at Top of Stack Level = 118 millimeters 



Instrum entati on : 

Number of MDB Data Channels 



Measurement points not recorded prior to test. 
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Data Sheet 4 



Post-Test Observations 



Vehicle: 2006 Chevrolet HHR MPY 
Visible Dummv Contact Points: 



NHTSANo.: C60106 



Left Front SID Hill 



Head: 

Upper lorso: 
Power Torso: 
Left Knee: 
Right Knee: 
Door Opening: 

Front: 
Rear: 



B-Pillar and headrest 


Door 


panel 


Door 


panel 


Door 


nanel 


None 



Left Rear SID II 1 11 


C pillar. D riiiL 7 


C-pillar. door panel 


Door panel 


Door panel 


None 



Left Side 
lammed and latched 



Ritiht Side 



Lasv 



lammed and latched 



r.asv 



MDB Distance From Target impact Point: 

Vertical: mm from target 



Horizontal: 20 mm riuht from target 



None 



None 



Arm Rest Locations: 

Front: 

Rear: _ 

Seat Movement: 

Front: 

Rear: 

Cila/irm Damaue: 

Windshield: None 

Window: 
Pillar Separation: None 
Sill Separation: None 

Other Notable Impact LITects: 
None 



24 c ) mm below the bottom of the window 



.47 mm below the bottom of the window 



Driver's side window broken. 
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Section 4 



Occupant and Vehicle Information 
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Data Sheet 5 



SID HI 1 1 Instrumentation Data 



Vehicle: 2006 Chevrolet IIHR MPV 
lest Number: 060320 



NHTSA Mo.: C60106 
Driver Dummy Serial Number: 055 



Location 


Positive Direction 

Max. Time 

(g) (ms) 


Negative 
Max. 


Direction 
Time 
(ms) 


Head Acceleration (g) 
Longitudinal X 
Lateral Y 
Vertical Z 
Resultant 
[IIC 36 




5.1 


279.0 


16.1 


63.8 


43.5 


53.1 


4.3 


34.5 


18.5 


67.2 


1.6 


96.3 


44.3 


53.1 




105 




Head Redundant Acceleration (g) 
Longitudinal X 
Lateral Y 
Vertical / 
Resultant 




5.0 


279.0 


14.6 


89.4 


44.7 


53.1 


4.3 


34.5 


18.7 


67.2 


1.6 


96.3 


45.6 


53.1 




! Neck Force 

i X-Axis Shear 
Y-Axis Shear 
Z-Axis Shear 




14.0 


29.7 


697.1 


64.3 


345.6 


58.0 


170.0 


34.5 


779.2 


64.1 


76.2 


96.7 


Neck Moment 
About X-Axis 
About Y-Axis 
About Z-Axis 
Occipital C'ond 




26.9 


68.8 


48.4 


51.2 


43.9 


83.3 


39.3 


63.1 


44.8 


77.2 


17.0 


310.0 










Left Upper Rib Acceleration 
Lateral (P) 
Lateral ( R ) 




39.7 


40.6 


6.1 


94.4 


39.8 


40.6 


6.1 


94.4 


Left Lower Rib Acceleration 
Lateral ( P ) 
Lateral ( R ) 




49.4 


39.4 


3.9 


108.8 


50.0 


39.4 


3.7 


108.8 
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Data Sheet 5 (Continued) 



SID HIII Instrumentation Data 



Vehicle: 2006 Chevrolet HHR MPV 
Test Number: 060320 



NHTSANo.: C60106 
Left Rear Dummy Serial Number: 055 



Location 


Positive Direction 
Max. Time 
(g) (ms) 


Negative Direction 
Max. Time 
(g) (ms) 


Lower Spine Acceleration 
Lateral (P) 
Lateral (R) 




48.6 


40.6 


5.9 


63.8 


48.2 


40.6 


6.0 


63.7 


Pelvis Acceleration 
Lateral (P) 




70.4 


33.8 


14.3 


58.7 


TTI 


49.0 





Positive Direction 
Longitudinal: Forward 
Lateral : Ri ght ward 

Vertical: Downward 



Negative Direction 
Longitudinal: Rearward 
Lateral: Leftward 

Vertical: Upward 
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Data Sheet 5 (Continued) 



SID Hill Instrumentation Data 



Vehicle: 2006 Chevrolet HIIR MPY 



NHTSANo.: C60106 



Test Number: 060320 



Left Rear Dummy Serial Number: 066 



Location 


Positive Direction 
Max. Time 
(g) (ms) 


Negative 
Max. 


Direction 
Time 
(ms) 


Head Acceleration (g) 
Longitudinal X 
1 .ateral \' 
Vertical Z 
Resultant 
HIC 36 




6.9 


274.0 


26.4 


58.6 


96.4 


56.0 


7.1 


83.3 


5.7 


53.6 


13.1 


65.6 


97.4 


56.0 




530 




Head Redundant Acceleration (gi 
Longitudinal X 
Lateral Y 
Vertical Z 
Resultant 




7.0 


274.0 


26.0 


58.6 


96.6 


56.0 


6.5 


83.3 


5.6 


53.6 


13.2 


66.0 


97.6 


56.0 




Neck Force 

X-Axis Shear 
Y-Axis Shear 

1 Z-Axis Shear 

i 




507.3 


65.7 


169.7 


160.8 


100.4 


123.8 


546.2 


67.6 


489.5 


53.2 


1858.3 


65.3 


j Neck Moment 
About X-Axis 
About Y-Axis 
About Z-Axis 
Occipital Cond 




8.7 


152.0 


63.9 


60.3 


15.8 


175.9 


20.7 


85.8 


28.4 


93.7 


13.5 


310.0 










Left Upper Rib Acceleration 
Lateral ( P I 
Lateral (R) 










33.8 


37.5 


3.8 


106.2 


34.6 


37.5 


4.8 


106.2 


Left Lower Rib Acceleration 
Lateral (P) 
Lateral ( R ) 




37.7 


3 7.4 


5.3 


105.0 


38.6 


37.4 


5.8 


105.6 



4-4 



060320 



Data Sheet 5 (Continued) 



SID HIII Instrumentation Data 



Vehicle: 2006 Chevrolet HHR MPV 
Test Number: 060320 



NHTSANo.: C60106 
Left Rear Dummy Serial Number: 066 



Location 


Positive Direction 
Max. Time 
(g) (ms) 


Negative Direction 
Max. Time 
(g) (ms) 


Lower Spine Acceleration 
Lateral (P) 
Lateral (R) 




54.9 


47.5 


7.2 


70.6 


53.9 


47.5 


7.4 


70.6 


Pelvis Acceleration 
Lateral (P) 




79.8 


43.1 


4.4 


76.2 


TT1 


46.3 





Positive Direction 
Longitudinal: Forward 
Lateral: Rightward 

Vertical: Downward 



Negative Direction 
Longitudinal: Rearward 
Lateral: Leftward 

Vertical: Upward 
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Data Sheet 6 



Vehicle Pre-Test And Post-Test Measurements 



Vehicle: 2006 Chevrolet HHR MPY 



NHTSANo.: C60106 




Left Side View 
Note: All dimensions are in millimeters with tolerance of ±3 mm 





Pre-Test 
(as delivered) 


Pre-Test 
(as tested) 


Post-Test 
(as tested) 


Change 


A 


2635 


2635 


2634 


1 


B 


895 


895 


q-i-i 


-27 


C 


860 


860 


900 


-40 


L) 


4490 


4490 


4480 


10 


L 


145 


145 


145 





F 


400 


387 


390 


-j 


C. 


303 


302 


302 





II 


240 


236 


244 


-8 


1 


245 


— J 1 ^ 


246 


-13 


Jl 


->-i-> 


184 


202 


-18 


.12 


261 


227 


256 


-29 


K 


315 


270 


280 


-10 


L 


155 


155 


155 





M 


423 


36 c > 


380 


-1 1 


N 


790 


790 


683 


107 


() 


798 


798 


678 


120 


I' 


1181 


1 181 


1068 


113 


O 


370 


370 


375 


-5 


R 


4380 


4380 


4381 


-1 


S 


4380 


4380 


4363 


17 


T 


1230 


1230 


1134 


96 



1) = Length at centerline 
S = Left Side Length 



L and L = Bumper Thickness R = Right Side Length 

Width at B-pillar J 1 - To Pinch Weld J2 = To Sill 
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060320 



Data Sheet 7 



SID HIII Longitudinal Clearance Dimensions 
Vehicle: 2006 Chevrolet HHR MPV 



NHTSANo.:C60106 




Left Side View 



Note: All measurements are in millimeters with tolerance of ±3 mm 



Measurement 



HH 



HW 



HZ 



NR/NB 



CD/CB 



cs 



KDL(KDA°)/KBL(KBA°) 



KDR(KDA°)/KBR(KBA°) 



PA C 



PHX 



PHZ 



Driver SID HIII #055 



578 



704 



195 



496 



583 



!90 



73/(23.7°) 



73/(23.7°) 



24.7° 



220 



107 



Left Rear Pass. SID HIII # 066 



N/A 



N/A 



195 



585 



545 



N/A 



120/(14.7°) 



133/(14.7°) 



24.6° 



190 



774 



Note: 2-door vehicle shown. Rear dummy PHX and PHZ measurements for 4-door vehicle 
would use the C-post striker as a reference point. 



4-7 



060320 



Data Sheet 8 

SID HIII Lateral Clearance Dimensions 
Vehicle: 2006 Chevrolet HHR N4PY NHTSA No.: C60106 




AD 



HD 



Note: All measurements are in millimeters with tolerance of ±3 mm 



Measurement 



Driver SID Hill = 055 



Left Rear Pass. SID Hill = 066 



HR 



265 



195 



HS 



>40 



AD* 



HD 



Lower: 



Upper: 114 



.24 



310 



Lower: 



Upper: % 



14 



Lower measurement is taken laterally at center of the lower rib accelerometer height from 
the SID arm segment to the closest part of the vehicle side. 

Upper measurement is taken laterally at center of the upper rib accelerometer height from 
the SID arm segment to the closest part of the vehicle side. 
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Data Sheet 9 



Vehicle Side Measurements 
Vehicle: 2006 Chevrolet HHR MPV 



NHTSANo.:C60106 




:300 150 150 380 450 300 750 930 1050 1200 1350 1500 1650 1880 1950 

Measurements in Millimeters (mm) I ' ' ' 

LEFT SIDE VEW 



Level 5 - Window Top 

Level 4 - Window Sill 

Level 3 - Mid-Door 

Level 2 - Occupant H-Point 

Level 1 - Axle Centerline Height or Sill Top Height 



Measurements Are Taken When The Vehicle Is In The "As Tested" Configuration. 
Measurements along the vertical 750 mm line shown above: 

Level 5 @ Window Top = 

Level 4 @ Window Sill = 

Level 3 @ Mid Door 

Level 2 @ Occupant H-Point 

Level 1 (a) Axle Centerline Heieht = 



i4yu 


mm 


1025 


mm 


670 


mm 


610 


mm 


255 


mm 



(or Sill Top Height) 



4-9 



060320 



Datasheet 10 
Vehicle Pxlcrior Crush I'mliles - AH Levels 



Vehicle: 2UU6 Chevrolet I II 1R MPV 



NM'I'SA No.: C60106 



4^ 











































( 


inn ) Prom Impact Poin 


1 












Location 


Height 


-1200 


-1050 


-900 


-750 


-600 


-450 


-300 


-150 





150 


300 


450 


600 


750 


level 1 
Side Sill 


255 


Pre 










— 


... 


... 


... 


... 


832 


827 


806 


736 


738 


740 


Post 




___ 








... 


... 


... 


— 


827 


823 


804 


738 


741 


747 


Crush 


___ 


_„ 


— 


... 


... 


... 


... 


— 


5 


4 


2 


_1 


-6 


-7 


1 .evel 2 
ll-1'oint 


610 


Pre 










847 


... 


... 


... 


... 


874 


868 


837 


830 


833 


835 


Post 










848 


... 


... 


... 


... 


867 


740 


683 


652 


667 


670 


Crush 


— 


___ 


... 


-1 


... 


— 


— 


... 


7 


128 


154 


178 


166 


165 


I .evel 3 
Mid-Door 


670 


Pre 


... 





— 


842 


859 


... 


... 


871 


871 


866 


830 


832 


835 


837 


Post 








— 


845 


861 


— 


— 


861 


868 


744 


667 


639 


643 


642 


Crush 


___ 


___ 


... 


-3 


n 


... 


... 


10 


3 


1 i~> 


1 63 


193 


192 


195 


1 .evel 4 

Window 

Sill 


1025 


Pre 








— 


... 


637 


670 


697 


720 


738 


751 


759 


766 


772 


775 


Post 




... 








642 


675 


701 


724 


743 


749 


734 


74 1 


740 


735 


Crush 





— 


... 


— 


-5 


-5 


-4 


-4 


-5 


i 


25 


25 


32 


40 


I e\el 5 


1 190 


Pre 










— 


... 


... 


— 


— 


— 


— 


... 


— 


599 


608 


1 Window 


Post 





— 


— 


— 


... 


... 


— 


... 


... 


... 


... 


... 


774 


778 


1 ' °P 


Crush 


... 


... 


... 


— 


— 


... 


... 


— 


— 


--- 


— 


— 


-175 


-170 



o 
10 



All measure 



mails were recorded usiim TRC Ine.'s PARC) Arm with a tolerance olM: 0.1 mm. 



Dala Sheet 10 (Continued) 
Vehicle Exterior Crush Profiles - All Levels 



Vehicle: 2006 Chevrolet III1R MPV 



NIITSANo.: C60106 



-f*. 



















(mm) From Imp 


act Poin 


t 










Location 


Height 


900 


1050 


1200 


1350 


1500 


1650 


1800 


1950 


2100 


2250 


2400 


2550 


2700 


Level 1 
Side Sill 


255 


Pre 


741 


741 


740 


738 


739 


758 


818 


... 


— 


— 


— 


— 


... 


Post 


749 


750 


749 


748 


747 


763 


816 


... 


— 


— 


— 


— 


— 


Crush 


-8 


-9 


-9 


-10 


-8 


-5 


2 


— 


— 


— 


— 


... 


— 


Level 2 
H-Point 


610 


Pre 


835 


835 


833 


830 


827 


822 


863 


— 


— 


— 


— 


— 


837 


Post 


667 


687 


659 


655 


650 


640 


670 


— 


— 


— 


— 


— 


855 


Crush 


168 


148 


174 


175 


177 


182 


193 


— 


— 


— 


— 


— 


-18 


Level 3 
Mid-Door 


670 


Pre 


837 


837 


835 


833 


829 


825 


866 


870 


— 


— 


— 


855 


839 


Post 


648 


668 


628 


625 


626 


625 


664 


777 


— 


— 


— 


867 


856 


Crush 


189 


169 


207 


208 


203 


200 


202 


93 


— 


— 


— 


-12 


-17 


Level 4 

Window 

Sill 


1025 


Pre 


779 


781 


781 


780 


779 


777 


774 


771 


767 


763 


757 


749 


737 


Post 


730 


721 


667 


697 


714 


731 


748 


756 


739 


747 


753 


757 


756 


Crush 


49 


60 


114 


83 


65 


46 


26 


15 


28 


16 


4 


-8 


-19 


Level 5 

Window 

Top 


1490 


Pre 


608 


606 


603 


600 


595 


590 


584 


577 


569 


560 


550 


540 


514 


Post 


773 


765 


641 


663 


686 


709 


730 


580 


578 


572 


566 


560 


538 


Crush 


-165 


-159 


-38 


-63 


-91 


-119 


-146 


-3 


-9 


-12 


-16 


-20 


-24 



o 
o 

CO 
IO 

CD 



All measurements were recorded using TRC Inc's FARO Arm with a tolerance of ± 0.1 mm. 



Data S h eet 1 1 
Vehicle Damage Profile Distances 



Vehicle: 2006 Chevrolet 1IIIR MPV 



NIITSANo.: C60106 



NOTE: All measurements were recorded using TRC Inc.'s FARO Arm with a tolerance of plus or minus 0.1 mm. 
reference plane TEST VEHICLE LONGITUDINAL CENTERUNE 



300 



600 



O 

o 

[J 

o 



1200 900 600 300 300 600 900 1200 1500 1800 

IMPACT POINT TOP VIEW 

LF-FORWARDMOST POINT OF INDUCED DAMAGE 

MEASUREMENT CONVENTIONS: LR - REARWARDMOST point of induced damage 

Forward of the impact point (towards front of vehicle) is considered negative (-) 
Rearward of the impact point (towards rear end of vehicle) is considered positive (+) 



900 
1000 



2100 



2400 



270) 



DIM) Measurements 


Pie-Test (mm) 


Post- 1 est (mm) 


Static Crush (mm) 


6 


LL - nun (Level 2) 


874 


867 


7 


5 


450 mm (Level 3) 


832 


639 


193 


4 


750 mm (Level 3) 


837 


642 


195 




1200 mm (Level 3) 


835 


628 


207 


9 


1650 mm (Level 3) 


825 


625 


200 


1 


LR- 2100 mm (Level 4) 


767 


739 


28 



length of induced damage was 2100 mm. 



Vehicle: 2006 Chevrolet IlIIR MPV 



4^ 



Data Sheet 1 2 
Exterior Static Crush For Impactor Face 

(Grid as looking at MDB from front) 



SIDE IMPACT BARRIER FRAME ASSEMBLY 



NHTSANo.: C60106 



TOP 



MOUNTING BLOCK 



LEFT 




FRONT VIEW ■ 

NOTE: Dimensions shown In mlllimotor«. mm 



LEVEL D- 

TOP STACK LEVEL 



LEVEL C- 
MID LEVEL 



LEVEL B- 

TOP OF BUMPER 



LEVEL A~ 
BUMPER LEVEL 



OROUND LEVEL- 



O 

o 

to 

o 



o 

ON 

o 

10 

o 



Data Sheet 12 (Coiiliiuied) 
l;x tenor Static C rush J r or linpactur 1'acc 



Vehicle: 2UU6 Chevrolet III 1R MI'V 



Nil ISA No.: C60I06 







Distance Right of Center (nun) 




Distance Left of Center (mm) 


Location 


1 leighl 
AtCL 


SOU 


700 


600 


500 


400 


300 


200 


100 





100 


200 


300 


400 


500 


600 


700 


800 


Top Slack Level 
- Level L> 


814 


-68 


-44 


-32 


-2" 1 


-23 


-32 


-52 


-79 


-65 


-62 


-64 


-66 


-67 


-75 


-88 


-102 


-118 


Mid Level 
Level C' 


685 


N/'A 


N/'A 


N/A 


N/'A 


N/A 


N/A 


N/'A 


N/A 


N/'A 


N/A 


N/'A 


N/A 


N/A 


N/'A 


N.'A 


N/A 


N/'A 


Top Bumper 
l.e\ el-Level \\ 


560 


-125 


-117 


-113 


- 1 1 3 


-109 


- 1 06 


-104 


- 1 04 


-373 


-104 


-96 


-92 


-90 


-88 


-95 


-113 


-139 


Mid Bumper 
Level - Level A 


432 


-201 


-198 


-195 


-193 


-191 


-189 


-189 


-186 


-185 


-182 


-180 


-178 


-177 


-175 


-178 


-19 1 


- 1 99 



All measurements were recorded using IPC Inc.'s l-'AKO Arm with a tolerance ol'l 0.1 mm. 
Mid Level measurements were not collected prior to test. 
Top Bumper measurements are collected at 560 mm to eliminate post-test measurement point ohstruclion hy (he bumper element. 



Vehicle: 2006 Chevrolet MIR MTV 



Data Sheet 12 (Continued) 
Exterior Static Crush For Impaclor Face 

Delbrmable Barrier Face Profile 



NHTSANo.: C60106 



-£- 



o 

ON 

o 

to 

o 





Pre- 


Test 








Post-Test 








Difle 


rence 




Index 


Xmm 


Ymm 


Zmm 




Index 


Xmm 


Ymm 


Zmm 




Index 


Xmm 


Ymm 


Zmm 


1 


-385.6 


801.0 


-54.4 


1 


-318.6 


742.5 


-132.5 


1 


-67.1 


58.4 


78.1 


2 


-386.0 


701.0 


-54.2 


2 


-341.6 


646.3 


-124.3 


2 


-44.3 


54.7 


70.1 


3 


-385.6 


600.8 


-54.0 


3 


-353.5 


546.9 


-122.8 


3 


-32.1 


53.9 


68.7 


4 


-385.9 


501.2 


-53.9 


4 


-363.8 


448.1 


-121.3 


4 


-22.0 


53.1 


67.4 


5 


-385.6 


401.1 


-54.1 


5 


-362.9 


349.3 


-124.0 


5 


-22.7 


51.8 


69.8 


6 


-386.1 


301.0 


-53.4 


6 


-354.1 


250.9 


-121.7 


6 


-32.0 


50.1 


68.3 


7 


-386.1 


201.2 


-53.4 


7 


-334.1 


153.3 


-121.5 


7 


-52.0 


47.9 


68.1 


8 


-386.2 


101.4 


-53.1 


8 


-306.8 


58.9 


-125.5 


8 


-79.5 


42.5 


72.4 


9 


-385.9 


1.2 


-53.0 


9 


-321.1 


-39.2 


-108.4 


9 


-64.7 


40.4 


55.5 


10 


-386.2 


-98.5 


-53.0 


10 


-324.3 


-137.5 


-124.1 


10 


-61.9 


39.0 


71.1 


11 


-386.2 


-198.6 


-53.0 


11 


-322.7 


-236.2 


-117.2 


11 


-63.5 


37.6 


64.3 


12 


-386.2 


-298.6 


-52.9 


12 


-320.0 


-335.6 


-106.9 


12 


-66.2 


37.0 


54.1 


13 


-385.9 


-398.6 


-52.9 


13 


-318.5 


-433.3 


-92.2 


13 


-67.4 


34.7 


39.3 


14 


-386.2 


-498.7 


-52.6 


14 


-311.7 


-531.8 


-80.8 


14 


-74.6 


33.1 


28.3 


15 


-385.8 


-598.9 


-52.2 


15 


-298.2 


-630.6 


-71.6 


15 


-87.5 


31.7 


19.4 


16 


-386.1 


-698.6 


-52.1 


16 


-284.4 


-728.5 


-63.0 


16 


-101.7 


29.9 


10.9 


17 


-386.5 


-798.7 


-51.9 


17 


-268.2 


-826.7 


-54.5 


17 


-118.3 


28.0 


2.5 


18 


N/A 


N/A 


N/A 


18 


N/A 


N/A 


N/A 


18 


N/A 


N/A 


N/A 


19 


N/A 


N/A 


N/A 


19 


N/A 


N/A 


N/A 


19 


N/A 


N/A 


N/A 


20 


N/A 


N/A 


N/A 


20 


N/A 


N/A 


N/A 


- 20 


N/A 


N/A 


N/A 


21 


N/A 


N/A 


N/A 


21 


N/A 


N/A 


N/A 


21 


N/A 


N/A 


N/A 


22 


N/A 


N/A 


N/A 


22 


N/A 


N/A 


N/A 


22 


N/A 


N/A 


N/A 



Vehicle: 2.0UA Chevrolet 11I1R MTV 



D ata Sheet 12 (Continued) 
P/x t enp r St ati c Cms 1 1 I /or I mpa ctor 1 /ace 

Deformablc Barrier Face Profile Cont'd. 



NMTSA Nu.: C60IU6 






o 

IJ 





Pre- 


lest 




Index 


Xnini 


Ymm 


/.linn 


23 


N/A 


N/A 


N/A 


24 


N/A 


N/A 


N/A 


25 


N/A 


N/A 


N/'A 


26 


N/A 


N/A 


N/A 


27 


N/A 


N/A 


N/A 


28 


N/A 


N/A 


N/A 


29 


N/A 


N/A 


N/A 


30 


N/A 


N/A 


N/A 


31 


N/A 


N/A 


N/A 


32 


N/A 


N/A 


N/A 


33 


N/A 


N/A 


N/A 


34 


N/A 


N/A 


N/A 


35 


-385.2 


801.0 


-3 1 0. 1 


36 


-385.2 


701.2 


-309.6 


37 


-385.0 


601.2 


-309.4 


38 


-385.1 


501.5 


-309.4 


39 


-384.8 


401.2 


-309. 1 


40 


-384.9 


301.0 


-309.1 


41 


-384.8 


200.8 


-308.9 


42 


-384.8 


10F0 


-308.5 


43 


-384.8 


1.0 


-308.5 


44 


-384.9 


-98.9 


-308.2 





Post 


-Test 




Index 


Xnim 


Ymm 


7mm 


23 


N/A 


N/A 


N/A 


24 


N/A 


N/A 


N/A 


25 


N/A 


N/A 


N/A 


26 


N/A 


N/A 


N/A 


27 


N/A 


N/A 


N/A 


28 


N/A 


N/A 


N/A 


29 


N/A 


N/A 


N/A 


30 


N/A 


N/'A 


N/A 


31 


N/A 


N/A 


N/A 


32 


N/A 


N/A 


N/A 


33 


N/A 


N/A 


N/A 


34 


N/A 


N/A 


N/A 


35 


-259.8 


741.4 


-337.0 


36 


-268.3 


645.1 


-33 1 .8 


37 


-272.3 


544.6 


-333.7 


38 


-272 2 


444.6 


-334.6 


39 


-276.2 


344.3 


-334.6 


40 


-278.7 


244.5 


-334.9 


41 


-281.2 


145.9 


-334.8 


42 


-281.1 


46.0 


-335.7 


43 


-12.2 


1175.6 


-109.6 


44 


-280.5 


-155.2 


-334.6 





Difference 




Index 


Xnim 


Ymm 


7mm 


23 


N/A 


N/A 


N/A 


24 


N/A 


N/A 


N/A 


25 


N/A 


N/A 


N/A 


26 


N/A 


N/A 


N/A 


27 


N/A 


N/A 


N/A 


28 


N/A 


N/A 


N/A 


29 


N/A 


N/A 


N/A 


30 


N/A 


N/A 


N/A 


31 


N/A 


N/A 


N/A 


32 


N/A 


N/A 


N/A 


33 


N/A 


N/A 


N/A 


34 


N/A 


N/A 


N/A 


35 


-125.4 


59.6 


26.9 


36 


-116.9 


56.1 


22.2 


37 


-1 12.7 


56.6 


24.3 


38 


-112.9 


56.9 


25.2 


39 


-108.6 


56.9 


25.5 


40 


-106.1 


56.5 


25.8 


41 


-103.5 


54.9 


25.9 


42 


-103.7 


55.1 


27.2 


43 


-372.6 


-1174.6 


-198.9 


44 


-104.4 


56.3 


26.4 



Vehicle: 2006 Chevrolet I1IIR MPV 



Data Sheet 12 (Continue d) 
Exterior Static Cru sh Tor lmpaclor Face 

Delbrmable Barrier Face Profile Cont'd. 



NIITSANo.:C60106 



i 



O 
O 

to 

O 





Pre- 


Fest 








Post- 


-Test 








Difference 




Index 


Xmm 


Ymm 


Zmm 




Index 


Xmm 


Ymm 


Zmm 




Index 


Xmra 


Ymm 


Zmm 


45 


-384.8 


-199.0 


-308.0 


45 


-288.8 


-255.3 


-328.0 


45 


-96.1 


56.3 


20.0 


46 


-384.9 


-299.3 


-307.9 


46 


-292.9 


-355.0 


-322.6 


46 


-92.0 


55.7 


14.7 


47 


-384.6 


-399.3 


-308.1 


47 


-295.1 


-454.9 


-316.8 


47 


-89.5 


55.6 


8.7 


48 


-384.9 


-499.0 


-307.8 


48 


-297.2 


-554.7 


-313.6 


48 


-87.6 


55.7 


5.9 


49 


-384.9 


-599.0 


-307.4 


49 


-289.5 


-654.4 


-304.3 


49 


-95.3 


55.4 


-3.1 


50 


-384.7 


-699.2 


-307.2 


50 


-272.1 


-752.6 


-289.1 


50 


-112.6 


53.3 


-18.1 


51 


-384.7 


-799.2 


-307.3 


51 


-245.6 


-855.2 


-281.3 


51 


-1.39.1 


56.0 


-26.0 


52 


-476.4 


793.2 


-435.9 


52 


-275.2 


735.2 


-463.3 


52 


-201.3 


58.0 


27.4 


53 


-487.1 


695.9 


-435.3 


53 


-289.0 


637.9 


-467.9 


53 


-198.1 


58.0 


32.6 


54 


-487.4 


596.0 


-434.9 


54 


-292.9 


537.9 


-468.0 


54 


-194.5 


58.1 


33.1 


55 


-487.8 


495.6 


-435.1 


55 


-295.2 


437.5 


-467.8 


55 


-192.5 


58.0 


32.8 


56 


-487.6 


395.7 


-434.9 


56 


-297.0 


337.7 


-466.8 


56 


-190.6 


58.0 


32.0 


57 


-487.2 


295.9 


-435.1 


57 


-297.9 


237.9 


-465.7 


57 


-189.2 


58.0 


30.6 


58 


-487.0 


195.5 


-434.6 


58 


-298.4 


138.1 


-463.8 


58 


-188.6 


57.4 


29.2 


59 


-487.2 


95.6 


-434.3 


59 


-301.0 


37.9 


-463.2 


59 


-186.2 


57.7 


29.0 


60 


-487.3 


-4.6 


-434.1 


60 


-302.3 


-62.2 


-461.7 


60 


-185.0 


57.6 


27.6 


61 


-487.2 


-104.4 


-434.1 


61 


-305.0 


-161.9 


-461.4 


61 


-182.3 


57.5 


27.4 


62 


-487.1 


-204.6 


-434.1 


62 


-307.1 


-262.1 


-460.7 


62 


-180.0 


57.4 


26.7 


63 


-487.0 


-304.3 


-434.1 


63 


-308.9 


-361.8 


-459.8 


63 


-178.1 


57.5 


25.7 


64 


-487.4 


-404.7 


-434.4 


64 


-310.9 


-462.1 


-459.3 


64 


-176.5 


57.4 


24.8 


65 


-487.6 


-504.5 


-434.0 


65 


-313.0 


-562.1 


-458.0 


65 


-174.5 


57.5 


23.9 


66 


-487.6 


-604.2 


-433.8 


66 


-309.6 


-662.0 


-453.6 


66 


-178.1 


57.8 


19.8 


67 


-489.1 


-704.1 


-433.7 


67 


-295.6 


-760.3 


-444.2 


67 


-193.5 


56.3 


10.5 


68 


-475.4 


-800.4 


-435.0 


68 


-276.9 


-856.7 


-433.8 


68 


-198.5 


56.3 


-1.2 



Vehicle: 20U6 Chevrolet 1 II 1R MTV 



Data S hee t 12 (.Cp_nU nued) 
l:\lcri or Static C r ush I'm lm pacloi lace 



NI1TSA No.: CCU1U6 



4^ 
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• P re-Test 
APosl-Test 



c 



IO 



-1100.0 



Vehicle: 2006 Chevrolet I II III MP V 



Data Sheet 12 (Continued) 
Exterior Static Cru s h For Impaclor Pace 



Nil PSA No.: C60106 



Deformable Barrier Face Profile 18-34 



4^ 
i 



O 
On 

O 

to 

O 



-800.0 -700.0 -600.0 -500.0 -400.0 -300.0 -200.0 



900.0 



700.0 



500.0 



300.0 



100.0 



-100.0 _ 1oao o 



-300.0 



-500.0 



-700.0 



-900.0 



100.0 200.0 



• Pre-Test 
▲ Post-Test 



Vehicle: 2006 Chevrolet I II ]R MJ'V 



Data. Sheet J. 2 UCpjUinucd) 
Exterior Static Crush For Jninaclor Face 



NII'I'SA No.: C60J06 



Deformable Barrier Face Profile 35-51 
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Vehicle: 2006 Chevrolet I I I III MP V 



Dala Sheet 12 (Continue d) 
Exterior Static Crush For lm pac tor Face 



NIITSANo.: C60I06 



Deformable Barrier Face Profile 52-68 
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Data Sheet 1 '. 



.'est Vehicle Accelerometer Locations and Data Summary 



Vehicle: 2006 Chevrolet HHR MPV 



NHTSAMo.: C60106 




IMPACT DIRECTION 
BY MOVING DEFORMABLE BARRIER 



+X 

LONGITUDINAL 



X 



LATERAL 



Y 



+Y 
-X 



-z 

VERTICAL 



1 -Right Front Side Sill 

2 -Right Side Sill at Rear Seat 

3 -Rear Floorpan above Axle 

4-Lert Side Sill at Rear Seat 

5-1. eft Side Sill at Front Seat 

7-Right Rear Occupant Compartment 

12-Left Side Lower B-pillar 



13-1. eft Side Middle B-pillar 

14- Left Side Lower A -pillar 

15-Left Side Middle A-pillar 

16-Left Side Front Seat Track at H-point 

1 7-Left Rear Seat Track at H-point 

I 8-Vehicle Center of Gravity 
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Data Sheet 13 (Continued) 

Test Vehicle Accelerometer Locations and Data Summary 
Vehicle: 2006 Chevrolet HHR MPV NHTSA No.: C60106 



Location 


Coordinates 
(millimeters) 


Positive Direction 
Max. Time 
(g) (ms) 


Negative Direction 
Max. Time 


X 


Y 


Z 


(g) (ms) 


1 Right Side Sill 
at Front Seat 










Longitudinal 
Lateral 
Vertical 
Resultant 








3.5 


62.8 


6.2 


17.6 


22.1 


13.7 


1.8 


139.8 


— 


— 


— 


— 


— 


— 




2 Right Side Sill 
at Rear Seat 










Longitudinal 
Lateral 
Vertical 
Resultant 








4.1 


63.4 


10.9 


24.3 


37.2 


12.2 


2.6 


97.2 


5.2 


82.9 


8.7 


27.3 


37.2 


12.2 




3 Rear Floorpan 
Above Axle 










Longitudinal 
Lateral 
Vertical 
Resultant 








5.7 


62.2 


5.8 


43.9 




32.6 


10.2 


2.0 


97.8 


11.2 


12.4 


6.3 


8.2 


32.8 


10.2 




4 Left Side Sill at 
Rear Scat 










Longitudinal 
Lateral 
Vertical 
Resultant 
















27.4 


22.9 


7.2 


17.0 


















5 Left Side Sill at 
Front Seat 










Longitudinal 
Lateral 
Vertical 
Resultant 
















23.1 


10.7 


8.7 


16.9 
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Data Sheet 13 (Continued) 



Test Vehicle Accelerometer Locations and Data Summary 



Vehicle: 2006 Chevrolet HHR MPV 



NHTSANo.: COO 106 



Location 


Coordinates 
(millimeters) 


Positive 
Max. 


Direction 
Time 
(ms) 


Negative 
Max. 

(g) 


Direction 
Lime 
(ms) 




X 


Y 


Z 


lg> 


7 Right Rear 
Occupant 
Compartment 










Longitudinal 
Lateral 
Vertical 
Resultant 
















27.6 


10.3 


2.3 


97.7 


















12 Left Lower 
B-Pillar 










Longitudinal 
Lateral 
Vertical 
Resultant 
















214.8 


7.1 


85.7 


13.8 


















13 Left Middle 
B-Pillar 










Longitudinal 
Lateral 
Vertical 
Resultant 
















155.0 


8.7 


66.6 


14.6 


















14 Left Lower 
A- Pillar- 




i 




Longitudinal 
Lateral 
Vertical 
Resultant 
















54.7 


2.5 


23.8 


78.2 


















15 Left Middle 
A-Pillar 










Longitudinal 
Lateral 
Vertical 
Resultant 
















— 


— 


— 
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Data Sheet 13 (Continued) 

Test Vehicle Accelerometer Locations and Data Summary 
Vehicle: 2006 Chevrolet HHR MPV NHTSA No.: C60106 



Location 


Coordinates 
(millimeters) 


Positive Direction 
Max. Time 
(g) (ms) 


Negative Direction 
Max. Time 


X 


Y 


Z 


(g) (ms) 


1 6 Left Front Seat 
Track 










Longitudinal 
Lateral 
Vertical 
Resultant 
















40.5 


20.8 


13.9 


31.7 


















1 7 Left Rear Seat 
Track 










Longitudinal 
Lateral 
Vertical 
Resultant 
















30.1 


10.0 


2.0 


97.9 


















1 8 Vehicle CG 










Longitudinal 
Lateral 
Vertical 
Resultant 








28.4 


20.4 


30.7 


24.7 


72.8 


29.5 


57.1 


23.4 


35.1 


31.4 


18.6 


18.2 


78.0 


29.7 





Reference: X: + Forward from rear bumper 

Y: + Rightward from vehicle centerline 
Z: + Downward from ground level 

For acceleration data sign convention see Report Sign Convention in Appendix D. 

1 See Data Acquisition Explanations 
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Data Sheet 14 



I 



MDB Accelerometer Locations and Data Summary 



Vehicle: 2006 Chevrolet liHR MPY 





NHTSANo.: C 60 106 




m 



Y 




TOP VIEW 




hl 



SIDE VIEW 



JH 



z 



Accel. 
No. 


Location 


Coordinates 
(millimeters) 


Positive 
Max. 

(g) 


Direction 
Time 

Ims) 


Negative 
Max. 

(g) 


Direction 
Time 

(ms) 


X* 


y* 


/.* 


1 


MDB Center oi' Gravity 
Longitudinal X 
Lateral Y 
Vertical Z 
Resultant R 


1855 





-520 






6.7 


90.9 


21.6 


41.2 


3.4 


64.3 


8.4 


50.4 


7.1 


39.8 


7.1 


34.6 


22.8 


40.6 






-> 


Rear Frame iVlember 
Longitudinal X 
Lateral Y 


412 


-677 


-625 






1.6 


130.4 


24.1 


45.2 








2.7 


23.0 


2.4 


62.3 



* Reference: X = Rear Bumper (- Forward) 

Y = Vehicle Centerline (- To Right) 
/. = Ground Level (- Down) 

All measurements accurate to within ±3 mm. 
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Datasheet 15 

High-Speed Camera Locations and Data Summary 
Vehicle: 2006 Chevrolet HHR MPV NHTSA No.: C60106 



+Y 



-r\ \ 



C\ 



'M(\ 



\\ 



< +X 

\ 



s€^ 



W 



KK^' 



X \ 



f \ \ 









10 



4 




Monorail 





Impact 
















Area 














Camera 




Location, mm 


Angle 


Lens 


Speed 


Number 


Location 


X 


Y 


Z 


(deg.) 


(mm) 


(fns) 


1 


Overhead wide 


250 


2150 


-5750 


-77.5 


10 


1000 


2 


Overhead tight 


370 


1800 


-5750 


-85.5 


50 


1000 


3 


Right side of MDB 





9350 


-1020 


-1.5 


12.5 


1000 


4 


Left side of MDB 


-2800 


-4100 


-1000 


-3.1 


12.5 


1000 


5 


Onboard MDB left side 


-1750 


-40 


-720 


-0.5 


13 


1000 


6 


Onboard MDB center 


-2480 


830 


-1353 


-5.2 


17 


1000 


7 


Onboard vehicle front 


450 


-450 


-1370 


-8.4 


25 


1000 


8 


Onboard side front door 


1600 


750 


-1300 


-9.1 


6.5 


1000 


9 


Onboard side rear door 


1600 


1650 


-1290 


-10.0 


6.5 


1000 


10 


Documentarv/P arming 


N/A 


N/A 


N/A 


N/A 


Zoom 


30 



+X: Forward (referenced to MDB) from impact point 
+Y: Rightward (referenced to MDB) from impact point 
+Z: Downward from ground level 
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Section 5 
Vehicle Fuel System Integrity 



5-1 060320 



Data Sheet 1 6 



FMVSS 301 Fuel System Integrity Data 



NHTSAN'o.: C60106 



Test Date: 03/20/06 



Vehicle YearA4akeA4odel/Bodv Stvle: 2006 Chevrolet HHR MPV 



**************************************************************************** 



Test Vehicle Impact Type 



X 



Frontal (48.3 km/h) 
Oblique (48.3 kmm) with 



barrier 



face first contacting the (driver/passenger) side 

Rear Mo\'ing Barrier (48.3 km/h) 

Lateral Moying Barrier (32.2 km/h) 

Side Impact Moying Deformable Barrier (62.3 

km/h) contactinL r the driver side 



Fuel Spillage Measurement : 



1 . From impact until vehicle motion ceases 

2. For five-minute period after vehicle motion ceases 

3. For next 25 minutes. 



Actual 


Maximum 
Allowed 


Og 


28 g 


Og 


142 g 


Og 


28 g/] minute 



Solvent Spillaee Details : 
None 
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Data Sheet 1 7 



FMVSS 301 Rollover Data 



Vehicle: 2006 Chevrolet HHRMPV 



NHTSANo.:C60106 



0-90 Degrees 





Determination of Solvent Collection Time Period : 

Rollover Fixture 90° Rotation Time 1 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



6 



minutes 



5 minutes 

minutes 

7 minutes 



30 seconds 



seconds 



30 seconds 



FMVSS 301 Requirements : 
(1) Time Period 



First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) | 


(2) Maximum Allowable Solvent Spillage 


142 g 28 g 


28 g 


28 g 


Actual Test Vehicle Solvent Spillage: 


Og 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillage Location(s) : 
None 
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Data Sheet 17 (Continued) 



FMVSS 301 Rollover Data 



Vehicle: 2006 Chevrolet HHR MPY 



NHTSANo.: C60106 



% - 1 80 Decrees 





1. Determination of" Solvent Collection Time Period: 



Rollover Fixture c )0° Rotation Time 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time - 

Total 
Next whole minute interval 



minutes 



6 minutes 



minutes 



H) seconds 



J minutes seconds 



i seconds 



FMVSS 301 Requirements : 
(1 ) Time Period 



First ? minutes from onset of rotation 6th min 



7th min. | 8th min. (if required) 



(2) Maximum Allowable Solvent Spillage 



142 u 



!8 n 



28 <i 



28 <■ 



3. Actual Test Vehicle Solvent Spillage : 



<i 



On 



n 



N/A 



Note: Record spillage for whole minute intervals onlv as determined above. 



4. Solvent Spillage Focation(s) 
None 
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Data Sheet 17 (Continued) 
FMVSS 301 Rollover Data 



Vehicle: 2006 Chevrolet HHR MPV 



NHTSANo.:C60106 



180 -270 Degrees 





1. Determination of Solvent Collection Time Period : 

Rollover Fixture 90° Rotation Time 1 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time + 

Total 
Next whole minute interval 



minutes 



_5 minutes 

_6 minutes 

7 minutes 



30 seconds 



seconds 



30 seconds 



FMVSS 301 Requirements : 
(1 ) Time Period 



First 5 minutes from onset of rotation 6th min. 


7th min. 


8th min. (if required) 


(2) Maximum Allowable Solvent Spillage 


| 142 g 28 g 


28 g 


28 g 


Actual Test Vehicle Solvent Spillaae: 


0g 0g 


0g 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillaee Focation(s) : 
None 



30 
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Data Sheet 1 7 (Continued) 



FMVSS 301 Rollover Data 



Vehicle: 2006 Chevrolet HHR MPV 



NHTSANio.: C60106 



270 - 360 Decrees 





Determination Of Solvent Collection Time Period: 



Rollover Fixture c )0° Rotation Time 

(Spec. Range = 1 to 3 minutes) 
FMVSS 301 Position Hold Time - 

Total 
Next whole minute interval 



minutes 



_2; minutes 

_6 minutes 

7 minutes 



30 seconds 



seconds 



30 seconds 



FMVSS 301 Requirements : 
( 1 ) Time Period 



First 5 minutes from onset of rotation 


6th min. 


7th min. 


8th min. (if required) 


(2) Maximum Allowable Solvent Spillage 


142 <i 


28 » 


28 » 


28 s- 


Actual lest Vehicle Solvent Spillage: 


» 


<i 


Og 


N/A 



Note: Record spillage for whole minute intervals only as determined above. 



4. Solvent Spillage Location(s) : 
None 
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Appendix A 
Photographs 



A-l 060320 



List of Photoeraphs 

Fie urc Description Page 

Figure A- 1 Pre-Test Front View of Test Vehicle A-5 

Figure A-2 Post-Test Front View of Test Vehicle A-6 

Figure A-3 Pre-Test Left Front View of I est Vehicle A- 7 

Figure A-4 Post-Test Left Front View of Test Vehicle A-8 

Figure A-5 Post-Test Impacted Side View of Test Vehicle A-9 

Figure A-6 Pre-Test Left Rear View of Test Vehicle A-10 

Figure A-7 Post-Test Left Rear View of Test Vehicle A-l 1 

Figure A-8 Pre-Test Rear View of Test Vehicle A-12 

Figure A-9 Post- 1 est Rear View of Test Vehicle A-13 

Figure A-10 Pre-Test Right Rear View of Test Vehicle A-l 4 

Figure A-l 1 Post-Test Right Rear View of Test Vehicle A-15 

Figure A-12 Pre-Test Right Side View of Test Vehicle A-l 6 

Figure A-13 Post-Test Right Side View of Test Vehicle A-l 7 

Figure A-14 Pre-Test Right Front View of Test Vehicle A-l 8 

Figure A-15 Post-Test Right Front View of Test Vehicle A- 19 

Figure A- 16 Pre-Test Frontal View of Impactor Face A-20 

Figure A-l 7 Post-Test Frontal View of Impactor Face A-21 

Figure A-l 8 Pre-Test Left Side View of Impactor Face A-22 

Figure A- 19 Post- lest Left Side View of Impactor Face A-23 

Figure A-20 Pre-'l est Right Side View of Impactor Face A-24 

Figure A-21 Post-Test Right Side View of Impactor Face A-25 

Figure A-22 Pre-'l est lop View of Impactor Face A-26 

Figure A-23 Post-Test Top View of Impactor Face A-27 

Figure A-24 Pre-Test Front View of Impactor A-28 

Figure A-25 Post-Test Front View of Impactor A-29 

Figure A-26 Pre-Test Left Side View of Impactor A-30 

Figure A-27 Post-Test Left Side View oflmpactor A-31 

Figure A-28 Pre-Test Right Side View oflmpactor A-32 

A-2 060320 



List of Photographs. Cont'd. 

Figure Description Page 

Figure A-29 Post-Test Right Side View of Impactor 

Figure A-30 Pre-Test Top View of Impactor 

Figure A-3 1 Post-Test Top View of Impactor 

Figure A-32 Pre-Test Left Side Overall View of Impactor 

Figure A-3 3 Post-Test Left Side Overall View of Impactor 

Figure A-34 Pre-Test Right Side Overall View of Impactor 

Figure A-35 Post-Test Right Side Overall View of Impactor 

Figure A-36 Pre-Test Top Overall View of Impactor 

Figure A-3 7 Pre-Test View of MDB Showing Contact Switches in Place 

Figure A-3 8 Pre-Test Overhead View of MDB Aligned with Vehicle 

Figure A-3 9 Post-Test Overhead View of MDB and Vehicle 

Figure A-40 Pre-Test Right Occupant Compartment View of Front SID HIII 

Figure A-41 Post-Test Right Occupant Compartment View of Front SID HIII 

Figure A-42 Pre-Test Right Occupant Compartment View of Rear SID HIII 

Figure A-43 Post-Test Right Occupant Compartment View of Rear SID HIII 

Figure A-44 Pre-Test Left View of Front SID HIII 

Figure A-45 Post-Test Left View of Front SID HIII 

Figure A-46 Pre-Test Left View of Front SID HIII and Belt Position 

Figure A-47 Pre-Test Left View of Front SID HIII and Door Clearance 

Figure A-48 Post-Test Left View of Front SID HIII and Door Clearance 

Figure A-49 Pre-Test Left View of Rear SID HIII 

Figure A-50 Post-Test Left View of Rear SID HIII 

Figure A-5 1 Pre-Test Left of Rear SID HIII and Belt Position 

Figure A-52 Pre-Test Interior of Front Door 

Figure A-53 Post-Test Interior of Front Door Showing SID HIII Impact Locations 

Figure A-54 Post-Test Front SID HIII Contact - View 1 

Figure A-5 5 Post-Test Front SID HIII Contact - View 2 

Figure A-56 Post-Test Front SID HIII Contact - View 3 

A-3 060320 



A-3 3 


A-34 


A-35 


A-36 


A-3 7 


A-3 8 


A-39 


A-40 


A-41 


A-42 


A-43 


A-44 


A-45 


A-46 


A-47 


A-48 


A-49 


A-50 


A-51 


A-52 


A-53 


A-54 


A-55 


A-56 


A-57 


A-58 


A-59 


A-60 



List of Photographs. Cont'd. 

Figure Description Page 

Figure A-57 Post-Test Front SID Hill Contact - View 4 A-61 

Figure A-58 Pre-Test Interior of Rear Panel A-62 

Figure A-5 L 1 Post-Test Interior of Rear Panel Showing SID HIII Impact Locations A-63 

Figure A-60 Post-Test Rear SID 1 1 1 1 1 Contact - View 1 A-64 

Figure A-61 Post-Test Rear SID HIII Contact - View 2 A-65 

Figure A-62 Post-Test Rear SID HIII Contact - View 3 A-66 

Figure A-63 Pre-Test Left Side View of MDB With Impactor Face in Position A-67 

Figure A-64 Post-'Iest Left Side View of MDB With Impactor Face in Position A-68 

Figure A-65 Pre-Test Primary Impact Point View A-69 

Figure A-66 Post-Test Primary Impact Point View A-70 

Figure A-67 Pre-Test Right Side View of MDB With Impactor Face in Position A-71 

Figure A-68 Post-1 est Right Side View of MDB With Impactor Face in Position A-72 

Figure A-6 U Pre-Test Secondary Impact Point View A-73 

Figure A-70 Post-Test Secondary Impact Point View A- 74 

Figure A-71 Pre-Test Vehicle Certification Label View A-75 

Figure A-72 Pre-Test Vehicle Recommended Tire Pressure Label View A-76 

Figure A-73 Pre-Test Ballast A-77 

Figure A-74 Post-Test Light Trap Digital Readout - View 1 A-78 

Figure A-75 Post-Test Light Trap Digital Readout - View 2 A-7 C ) 

Figure A-76 Post-Test Light Trap Digital Readout - View 3 A-80 

Figure A-77 Impact F.vent A-81 

Figure A-78 Pre-Test Fuel Cap A-82 

Figure A-79- Post-Test Fuel Cap A-83 

Figure A-80 1 MYSS 301 Rollover View at 90 c A-84 

Figure A-81 FMVSS 301 Rollover View at 180° A-85 

Figure A-82 FMVSS 301 Rollover View at 270° A-86 

Figure A-83 FMVSS 301 Rollover View at 360° A-87 



A-4 060320 



h * t tw it i t MMM" t """ * * i m it m it t nti > t * h » hm « h « «« 



'CI 



^ 
•T 






3 



5> 



•fD 
V 

■ft- 



•S> 



fj iiliiiM jiijj l 



o 




jSajjMjt 

iiiinnO! 

■ssHliggl 




: : H : nHHlHtJrtl' 


lips 

jffjjtjjlj: 


11 


njjlnnjiinnuj 
illiiiiiiiiiiiiiiii 



iiiiiiiir' 



M 



<!t> 

■■in 



s 

an. 



r^tj 



art 

tiiL 



SHpUHP 



IsfjHjj t ||||||j|||M||HlillllllllliiiliiP|MI 

: nmrrm 






o 





::::!::::::::::•• 



:jjucri::u:::::::!::n.-:::: 
::i ! J:rfnHjU:H;::::n::i:H::: 

ri 



iHi 



SHH:!HUH;: :! — : .._..... 
::an!;;;::::::::::=:::::! 






S8P8 



sffifi 



sanan;;::ih;::^;::n;i:i!::: 
:ZjZi:U::;iu; ^:;::::;::;:j;:::; 



HHHHHHHHHIHl 



liisjjiKslll 

::::::n::in:::: 



m 



IUUUU!ltHl tll llH I HtHltH l l l' »»»H"'» ' »»""»" 









« 









■*rf 






ST 




t*t***XX* ********** 



"::::::... it*. :!X*; *r.:*t*i 

iHitHtitiiti H ilii HnH .I 



■ill 



||8J8!:::::|:::::|:::::H 



ai^»tau{ui&s$tiiititttiii}||iUUiit||{||ii|ii 


xx:::?**:::::::::::::::":::::::: 


i|j|ijjjjjij|iii|jj^j^ijj{^^ 


::::::::::::::::::::::::n:»:::::£::HH:H:888^ 


:::::::::. ..:-'::::::::3::::::::::::::::::::a:::nu:a:u:::^:::ns:::::a::::::::::::: 


H:H:::?'*:::HHH:id8::::::::n::::KS:K»:u::::S3» 


!!!!!...!! ' *!***»***X****X****X**!!!!****i*I*I**i 




H*H**H.n*H.t i : ixxExxxxxx: 







ii MHH iH i tS J i mfHfjjim 

**************** ****** ** IX* ■f*f**** *ft *******************X*' 

*••**•••***•****• ***•**! X****l* I****X*******X ****** *****«****1***********X***********I**1******* *•*****••*•* •***!• ■• • 

****** »** m ******** m *+********** m *^ 

::::a::::a:n::::^rfnhn::sJ:ij;:ni:::"::KayaHK}ha;K;-a::a::-"::"::i::::i"::K":::.-::::i 



uii»»i»iti i in!» i i i tw ii iti ii »»»»» * 



0=8 

4h. 






3 

6 

< 

Id' 
o 

«) 

iM 

W 




>S 



5-J 

o 



* ******* *** ** ****** *** *********** ** ** t* ** *t* ***** 
****** ****i************************ ***************** 



E 

"3 



3 
> & 

a 




y***^****^t*j*****"**********************************"*y *******' 

........................i.i......... iTtTtttTt i i i i H i ii i i i ii i ii JTtt iiii H i i i i ii i i ii i ii i $$$$$ i i JHiHWi* 

rHluHHiu^iiiliiiiliinhiluHnHliiii: 

M ** M *** M ********** M * M ***** M *i* 

■******** **4** *****4** j***4j ******** T*****************T*****T****T*** ** ***n**t *******T** T^****************^ 

** ******* **** j*j* ** **j||y *** j******* ^ j***j**M***Ij ******M 

t***** 4*** *** ******TM*4ft^*f^*f ** ^t^***^T * t**t*^* *** " 

«* **f*** ** * *************** ********* tf****T ***T* ****t ******** *** *** **** MtttMttM •• • •• ••••••*••••••*••••»•••••••»••• •«••*•••*••••* • i 

i*** JJM***y *********j *l$l*y$***j ******j*****' ' 

*nn*nin**ii*i*iii..i*!*.ii..ii;i*ti.ittn***?tT ,..,-. " 4 ***t*3n*. ;**..*; 
■■»********tT**** **^*****t ********?******** ********»■■ •■ •*•• * ****** *********** 1 __ 1 ± _ i__n__i.i 

!«****K***M«««*I*««««»«*t««« " *«*«***i*****»I*»**i*i •• '•.' ■••ffr. ••■■••*•••••■••••••■•••••••■••• .•*> ■■■■■■''" **' 

**************** *j** **** **jj***********jj*j*** «n • p • ^ ■*»••*•*' 

;.iii*******.******t***tui*^Uiffi*U****ti*tiii^ 

.pjilllfp**!^ 

, 11:1 H jj$ J J J jj 4 4 J J J 4 J J J j$ J J J J J J J J J J J J 4 jj J J j?tn j?t J? J ft jl J J j^ r**"**^ 

11tW**i*III*iI*iI!IIII!Il M 
** j****** t ff*** ****** ** ************* *****4* *************t*T *** * * * ** * I ••••■•• ' * ****** * ***f** ****** hwh* Atjftwf «n t * ******** * ****- 

->**** a******************* a************************************.. ***...*»•»« #I*IIi •••••****•***••■* ■ *~ .-•••»••••*•,**•****•**••'* • *********** X* - 

-***** ****tTTT******* T*t**T***T********* *******T****** *** *** * * * ** - ••■*•• •• •* ••• ■■■•*••***• •• '•• ■ ••••■■••••••••••••*•*•••• •••*•*«•*•• •••- 

"" " i 1 1 1 1 i 1 1 1 1 1 ' llllXilj^li ij jll^|lj444l lf • • j = j ; iiljijji J jjh j ! jj j'=: ! r" •■ j ISii SJJiHiJjS'JJ jjffi II nai:::SH:iK;:::H?B: 

JiiiijIiijilJjj iMHIIIIIIillliiSiiij?: 
H##£.. ;,„. , 

. __ . :HHSK:tHit:H: 

::;:::ajtatii^j;niUnjig!i^^3;;5;;;ottaiiK: ^Hm iMiU i jIiji j; 

*• rtUjnwwJHrt iftt? tJ MiMMMM?ttty Jl M1t »*■»»****♦** **« Eli**-***** 

i-u^VgugM^IIIMII Htl i| j; a"^v)]rair?iH^ian:: 

ii;!!i::::Uta^ii^^j|:::::::;j::[;;j!|^iJti:::H:r; ":•::.. "Lr:::: : 

j. . .^^..^i^HJaffi „„„„ 

••*•**•**•**••* III .... ••!! *'•• .!"•••••*•••*•*• ' ,.«••• 

' jjjjjjjf jjjjj fjjj jjjjjjj * *' ."..,,,,»*.*. **Tt'*******Tt***T T*TTTTTTTTT*1 T^ttrl 

*««***^»i*III IT Ill*4*I*tl«' .''•.•I!*'". ■«********t****IIlIi*IIjj* 1 *****1*1* ************* »**»«**«« t*tt lHWtMMM tt»«*T1ttt H 

'""'""""Ill P llife 

••***••»*••*•*•*. . . . •••'•••••' *4***********************f*T******t********4***************** ********•• • ' 

******** *■****■*■**» ■ • »••. a******************* t************************^ 

:::::::::::::::::. «;;::u;njfi:n-::: 

fi:^:S!8S^83|ti:::'::::^^^^^^^W uuuuuuuuuuuuuu '' u '"''■■""' ! "" l! "''• , ..«».«t— ! —i 

SH:5S::«i28{j}3HHtiB8t}}tl|| B lltl|li}i 
::::::::::rj:::::Hij;a:SiBHty]iii j ji j itii::i: 

I::::::-:-.::. :::!:r.:::::y::n:m::::::::::: 



,1. 

o 



UUiU»ml»»IM»l»» l » l t l t»H»»»l ll l ll l»l ll l»l ll »» l »»t l ii» i »i»» ii ii i)i « ti i i »M» i ui mtt» 



jjimnMHiHiii 



?a 



3 



l ^- 



ft' 



W 



3 



ffi' 






jjjjtjjjff jJTJjjjjjjjt ttTTTt rt j '???!>? jfttTTtTfT t Tt ft Jtt tt*t* **f »**Tf f f f I f t tt jttt *ft*** **■»■»*• 1. * * ** f tt?f TT * f j j I j I f **. ** ' j j jjf jftf jj jf jf | j j j j j j j j j jjjjjjjj j 
*«»»«****««*******«**«***«« «««****I**M******I** ffi ' " ' : II!"!?!"!?!??!!? !!* fli 

•a*********** • .IIII!**********!!! 1 ****!*******!*!**************************** ....>.... ■- <!•••*•*. .a***********************!****!!!*****!***!*** 

************«.* ***4********************i**^ ***••*■ : 'IMit i i iHMiHHHiHi i HiHi t iHi L,,,,,,,,,,,,,,, 

aaaaaaaaaaaaaaaJaaaaaa j aaJaaaaaaaaaaaaaaaaa I aaiiaaaaaalllilttijlix*** ^" "" ^** J " *^^' ■ *********** h ' ' M •' ** .»**»****—***■*-* * i ' "• »•»»-■*******•*• *j4********«-. f ""******* T*T TTTJTTTTt? f 1 11 11111*111111 1 TTTTTT H 

f«*** *********** **t***Tt*t*** ***** **t*f*4 **** »■ MwlilUn^t ■ - III - . . * •»•*•?.. .*.**.•.. .*•*.•••*•*•". a************************.. 

■ iiiiiiiijiiiiiiiiiiiii*itiitittiiit|iiiiiiiIIIIIIl M ' - r ■■'*■! I* I ***IIt III III IIIIIIIII**'** - ** -.«^***44 : 444*^I4I*4 I IIII***I^*4»******''*****t*- , t""i M *****-' . !T,. F .*H . , .,,—-,...—-.** *,.-.. , r , , , , . , »***.. i » ..-HIIII******! 

********** *****************T*T****T**T****f*****j******* ******.*..^ • • ****** • . tt.t»w*wwt< <>m >wt* iwnMtw< tm tmtmttUmt>tU> -m,*tt-iti- -- .»*•--- .•.*•••• ...... -a******^ 

■i H iit «H i.i HH i... H iii.ti H . HH ^ * * '»???i*^*^^} ### j| 4*** *"?~t ? ^^ Ht .? ^J cj t* tx -t?j . it i.f ij r*;» ; h^j ■ j- rf ^ •* ??"" 14 st ^*t? » it ct *f* * " *M^t*"*" **•• ********* ******* ***?**? ■HHiHiiiiH] 

*» *mt * >< *m wtn<tiltIftt<tWHW*tt*w ww*w*>' •***•***••**.< »*T .******••*•**•• • •* ********** ************************** *I II** I* 11***1*1 IIIIII! *II***************************** • • - -. **I*«* 

■ *****4*************>*******4** 4*** **** *4j*** j** i4**** **** *********** *••*•****•*. h *** **** *** ****** i ' I ' ** " ******* ** * ***** *** *4*** * 4** ********* **-******* ***** **********.. ' •■ ■ -■■•*•>» 

*********************************I*********I**************************** ..••••.•.*****t. *.*•***•**••••» **************** *********** i****!!***!!!****!*****!!!!! II** 1*1 ***!***********.. - • • -««**••*•••******• •***••■ - ■ * * **********************. 

******************•«***•*****•************•**••****••*•**•*******•••■**•*******■ ■•*•••••■ ••••••» •••- *********** ***** '******»** *** **** ******* *tJ***4***Tt* *** * ******** ** ************* ■-*•••-' --•••*•*£** •**••• - * * ^******** * j** ****** 4** * 

' **i**iii*iiii*»**niiii*iiiii«i l*i**ii**ii**ii.. ■%* . .*?"?tm.****TSi^. , • ■•-~**"*"..!"?iiii*^iiiii*^'£iiii' n i'^iii.i^ -in ' 'in ***i*ii*« *.. ■ **iiinitiHT***.liiiHii 

**ii*f ••*•*••• **•••* • * **••**•••*«*•*********•**!• ****•••**•*••••••*■•***•**•>* 1 • * * .* »*^,i 1 1 ********* *********************i***4*4****** **************** • ....*• . . ******************** * * ************* ******* hi* 

******************* ■ ■■■ - ■ ■4*444*44444444444444*4*4******4**. «***4*44 4**44*44*444**4**44* 444444***.* *.* » t*************************** ^ ****** *********************i***4tt*f*t***t»t»ttt*«** ' ■ - * <•*•*' ■•...i***********************************^ 

-• ■ <<******«•-' t-i*.**** 1 - . .....* *t*t* t t T ? tt ttt ^i iljH ' ' V fTf tt jTTTT ftT ttTTTTTTTTTTTTT'JTt*?'!!?. J? t^ r*K *»»»*»*********** *****»**»»^*>*>**«* * * * * * tltjll ***** * - \ ■ .-.-..••*••..■-- - - ■ * * »**# »****t*tf f ***f *f f f **f »f *jt J] 

•••■ ******** *******!**■* >************* *****» ■* , ± _ ■ ■ ■ - ********* I*X**j ^Ij^*4*l4**l**I*** y** 1 *- •* *********** --• • ■ • •. ••••**••** *******J 

• • ************ .«-**•••*,, II* -*»•* - ■ "l*I**I**I*^IIt******III**IIIIIIIII*l*IIIIIIIIIIII*III* M ******* *** *****!***»* * ** * *•** p ********* t*»****IiIIIII**IIIIII3 

• - ****•******•*' - - -•**•*. ** I *******»*t*^^jjjj ff*****J ***^»4^ M Jjjj*f jjjjJ M *** M - - <-< .-******•*,..*--•- -. .*•**•>***•» ■ - » •• **** ****;**»^^*- * 'f^TTTTTTTTTn *!* !?^ " ' " J 

::!■!" ..:;:: : ' :: , !. :H:::i*. : " : — Jtltii i I i lifjjnjji I ii i ii jj m '~i • yU ti j ,ijv^"" !!! ! ' ' ' ' " UHHmHiHlHJjI^Hni 

**'''''- ^*^»*#***r ** n******** **********************4*t*********t***t*tt**** ' -**** *♦***•• ' ff ***************** ************4*4******* ******* 

• • •-«*********- ^*- - .**••*» >**- t**************4************************ -***♦********* ■****************** < *** *****»***»******************< 

^'< ••••••*•• •- ********* j j*4* j***** = A* ***4i*4** ****** *f***************************4**ji***** **f **** **■ **••*•*•*•••••**•-••-<-*• •••«**••***• »•*••••***• 

*** -*T--***f************iiii**- -■•-• -•**»*« ••■ -»III *TlII*III*II*Il*********************^*I*IIIII*IIIIIIIIIItIIII***llIIIIIIIlIl****' * * *«***!*4* ******♦! jri* ******i*.-iii*< *iiiiii*iiiii*tiiiii********i 
lm,::n:::::!:::i:ms::S9::: :- ::::::K .jnPjy4JiM4j^:.:;;n::::::::::;:jgto iiilii l l^^ :^jj«}H ijt^ini;:::::::: 

**• ■ ■ ■*****■****- **f**«4**«>*i ■-''«»***********«***•* *•• ■*•*** **■ -**** *• m ************* J***************************************************** > >•»««*•**** ********** 1 1*4******^***** ***************************** 

!;: ij i ij l jii' .:rtjnf!:::::::;:::::::::«:K||:::u|i{ra :::::: •': jjHSa^jmS3jS i:!!!i ::8;; : :ijjii{ti^ ..„4j s *Jn*tsSHt5J::JHs::i-i: : 

>************4»*»*** ••**•*•«•*•• ******** t***«***4***U**** *** .**••**«* i*i*J***t****i******i**f ******* *4t444.iJ4.i*44* .** . U. t** A **********************************4*************** 

• -- * *•**•**•*... . ********j** * * ***** *** * j**t****j* 4j* ***** *** ***** ± ** •* ■************************************■************************************************************>********■ ■■ 

'•»* * -■ <*•<•**•<•********!**!*** ^ -*****«I1 jIIIIIIIIIIIIIIIIII******^ *< - * *****1*I*****III1 tZ- ■IIIIIIIIIIIII**!**************!********** - *III*IIIIIIIIIII1II*^ * ■«****!* 111111*1 

■ * *,*.,.**.-. -***************i****** . - .*****• **- ^ i**********************J * - •■ - .****, fc*** ********** ^ ■**• -**.**********■**************»**■*******»*************************** - i ******************* 4 

.. **»**»*4*****«***i***** . • **i*>* I******I«* ****»*- *»*-**»*»»**«**** ■ •••**•••**••*•*•*••••■••*•***••**•••*•••••' .•*.••.*••••.•••••*•••..< 

*TT >ttj ?j fTttT Jftf j?TTT*ttTtTtJTtj? TTT** ' " ' ' ' IIIIIIl**"*" ' J *J' ' *J ' J ' ' *J *J *J "fttttt T T tTT T*TTTTt W * t**I***If II II j jIIIfl lTJt j j j jt* ** - ** * ' ******* ** *TTT* t*** *JTl f jttt j 1 1 j 1 j j jilt 1 1 j 1 1 tj 11 1 j jtttTTTTTttTT j j j j * j j j j j j j j j j f j^ **''***''"'''''********" ' *** 

**************** * **** **** 1**1*1 II jl **l* •**•*••*•- . x ^*** ******** **II^ Ij*****Tf**** ****** ********** •*••*••••••***•****•- -•• • •** ******** *I**** ***^ *** ** *I*^*III **II**IjII*I**"* ! 

!iiiiii*tiiri"iiiii?iriiii*»»iii*iui' **i**i*rii***»*iiiii**T tnnni*»«iiiiiit"! ?• iir.* t*. ".."!!.:.**.!. . ..inriiiiiiiiiicii. i'i- tn*4* ';iii*ii".iiiu*iwiiiii*^n!is»^!»^*^i»***ti*iiiiii!i*i"!ti* 

:|:||:jjjHSiiij=yiHnH5nHi: r .iiiiHiiiHiiiniinni H"!:'-" ••••"'• • "Hlillini::: ■ \ii^yi!yy'illilsi^iUy:P^§yili; r """'"'' 

********.******IIII**** *********** ^ **■*****•**••••••••••••••••••••••••-..-•.-,• . .. *•••*•• **•*••• *!..**. -.....•**•• **•••**••- ..*****************■**.* 11**1 III** ***** H **II!II************************* *************** ****** 

•■•!:::::::::!.n::2::::::::"" .jS^:::::::;;;::^:::;;::;!;:;;:::::;::;;:;:::;::!:;;:::;;;::;^ 

■»«*************I****III*' ■ ' - *II*III I I*********I**I*III*I*******«******«t**************I** 1*****************1*** *.*.*.*.' * *I*.'IIIII I I*l M lIIIIIII**** I * I I*It*ItItI I IIIIIfIIIIIIII^ 

*•**•**»•*•**•******•' ■ ■ ■ - ********>***************************************** ****************************.**** * .** ...*********»*********************************** 

• *.**•***•**»«***' .***J*M ************************************************* i*i**ii j*.*«* *.**»**-.. **************************************** 




o 

w 



TTTX 



.£*" CK 






ft' 



::::H::S:. 

iiiiiniiiiifc 







iiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiii 


Sl!::::::l! 


||Bp|||:|u!jftjj 
«H:H|:|a|Hig| 


I:::!!!!!:!!::!:!::!:::::::::: 


::::::::::S5HnH: 










::H:::::m!;;;;::;;:-::!i:;; 


::::::::::*.: ilaitr 

IHIisllllMgiS 

:::::-,,j|)i)i)~;" 







PI 



:::Hi:: 






::jfeHn:': 
::ussntnn 



. •• • ^» j^»*^«*tjj^^jj^^j^ ^j j jjjjjjj ) ^j)jjj)jjj^^jj^jj^t^^j H jjj)jjjjjjjjjjj^jjj^)jj^j ^^^^ jjjjjjjjjjjjjj^j^jfjjjj j ^ yu»^»«*»j »::*»»»— T*—T-»-j»»»—»*^—j:»»»- »*«:—«-* »*«jt»-«*»«j«j»»»j«tj»*»«»j 



>m..h..ihhhi.»ih ».m.n.«»»iiMi.Mii«M«itmmIwil< i !■«■'■■ ■ 

:»Hff333$£ 




O 

OS 



or. 



ft'' 



b.> 



^ 






*4 
ft 




S8SHHHffilfu 



::™**:: "::.::;:tjjBjjt 

:. p. - ■ ,.■■■■■■■■■;■ jipmij 



ti+****i**i*******M*4fM-|*ii ******** tf MM t M 

M 






■■«■<-<- '■ M m mp m mi 

^nKMtl m lliilltiiiil un jIl TO 



t MM 4 MMMM * M * MMMM t MMM f MMM 

:^; ; ;;;;;;;;;;;;;;; ■i ; | :j ijH;:ii^ 

gai n ni Ji f iliil jj 1 j j j j j j j 1 1 it ! 11 1 Hlti IflTT III] 

ligHnnJHiHinHHHiBsSiHiSHn^Hl 



;^iiini:::::i::n;:i::;;:::iHnH;HHHHH5in:::::: 
a^;::nai::m::u;i:aa;iiy:nHn: 




o\ 






•<3 



t 





Tr 




1ST 












IJJIi 


UJ 










Iw: 








■***: 




Sti: 



3_ 








j j j j j j j* f *T*tTTTT*ta iiaii:;n::::: ~ ffll*ll ' ' " ' " **+**■ * - ***trf tyrr?? T jttttf tftttttrf tttf t?t * ?ttt?f tf ttf tjttfj'tttt JtJ?t>tt?T J J J J t tt J J J? J jt jt jtttt 

*1**********I**** fr****************************** ********* ***** ************* M***********!***** ' ****'!!****!**!***^*!******!**** *»»»»»* ' •'••**••••••' 

i+****i**********+*j****$******+**i+* M **»*4**********4****» • 

' * **************** tt<MW>tt<w »*****************J****»jjj******** ** jj i w fw 4** ************ ww< *Mn i^ ***^fr j** j** j*****H It'MftHttttMttW - 

":::::i:b;::5Jj:Hilii:S;:::::::: 



:::::::::l::::::::::!::::!:::ti:::i:: 



**•. - a**************************** 



ffl 



;»::;j:t::;i{; i 

i^as: 



BJnFijpjpijpHJHJnjj 

*******!*** *i*t** n **i*******- - - 



******************************************** 

, iriii^nfii:KgiiU?;i;:n;::np:ire;^ 

tii******ii***i 

^•***************** *************************************** 

|::Ui::;nHni:~?hsH?%i;tf!i!fiih»;sui:s::;s:; 

fr»***************************fr***j*j**$* $j* $i*if ************** **** ************* 

|[||;!J[[| || ||||| |j |j||; || p[ ||p 
llffl ffifff i lfffM 



so 



3tt- 






i*' 



> 






<i 



u*^ 




i'HHnjsniuntrr'i 



a\ 



CI- 
SC- 



mimmiiim t m i mm iit H tt 



O 

as 
© 



I;;;;;;;:;;;;; ; ;;; 



m tt< *****»********************************1*********X* ********** Hifwtttw ******^1*4******* ********************************************************* 






:|u:uu: 






i jj jjj jj j jj j 



iW* 



C 

if, 

H 



J--* 


mil 




iw 


— * 


iif 


\-.*". 


rt- 







if" 









iliHl 
tern 



liiii ii iii iii UB 
:::::::i::Hhur 
" ■ ijjijjjU jjjjjljjlUj: 



t******l***********X* ******* ***!**»**** 
t****f*****/t**** •••**• ****** •***•* • ** 

tzxi xt ttzmtixuzzz ii ittxxttxzi tuns**? 

lll i lll i Hl ii ll ii lH i lll i lll i lll i Hl ii " ! 



' """ ** **** *** " * " ** **** *"** ****?? 

, •! ****** ***************** **uj^ ************i*i****ii* 1 *** ********* 



* • I* •• II2** •*•••******* t*""**"*****! ■ ii2********2l* * II** *IIIIII** **nm ** ***** ' 
J??????**?***????**.???*??**?*** **********?****??****?*7**?7?M!!I!!?*T!!! !!!!!!!!! 









jjijjiiwiiijtm a 

********* I ***XX** ********* 



mm 



jpjjUPI 



n!i:::SnillHlslll!HUnUni!inU:ll:ll::llii:lil::l;l:llll!ii 

■ : :::::i::::::R ::":::"::::»::: 

fHiinniiiHiiiiiiiiiiinii:: 1 ::!:::::!::::::::::::::^::^:::: 

:n:::::S:SH :: : i!::i:::::::r: 

'4ni:::i::H:n::H:i::nHnH:::::::::::::::::::::::::::::::: 



liHili ^HnlH-JH—S-Hli; 



I '--in *»***»***»**■»**•« jlii**I*Ii 4*4*1 1* * *11 113 

- »«-T** M ***$4 **M MM t M 3 M t*** M *T M **t M **3*t* M t M t1 

:::a:asuasna^;san:n^n;«C!::""::Hi;^ 

* *tTTTTTi?TTtttt *T******f tf *TTTt' 



***t ttlMt «' 

••HHHiii 



:.tuu:.;*. 

kife -il" 







rtttt*n::n*t:ti 



*I*****i******************* " I 

**f ********* t>tli«im»WH>H»it)i« 

***************************IU******* ** *******4******************J 



********X********I* «*•**•** 



:H:::::i-:iH:H::::::: 

i::::H!::iHi::::HHi: 



HHHHUSiiiiiiiiSiii:!::::"!:::!:::::: 

Jilil ll iiiiiiii JSJIIUUUijtHjpJjMSJ 



881HSH5 




isgsajsassj:: 
Stmin: 



i***4**********>******4***** 



1*4 ****** *** ********************* *****♦ ***»*;»***********■*■ ■****■*************** 

*********j************ **f ************* »*!******■*»- .••*••**•••*****■•*• 

I************* *••****••••**•*•••**• 

♦t**4**»************f *********** ***»** " t*m* ii* imiii i iii ii iii**n*^*i* ii * 

:::::::-.:::::::i::niu::s;srf;:m 



li jl jjijjjiffl. 
iiiiHHDHiHH:::] 

lisi!- Hi!!- :! :i 

H5H5:::::: :iHi: 



jjnpH]j 
ffiflU 



. . ************************** 

::;:i:jH::uj; ;!; ; iii iii HiJH ::::: 



fgjjjjgpH: 
U jUUl Uig SSS:: 






sj iiiiiil j 



EliiiOlllililllO'lOillliilllllllilllllllllllllllllllllllilOSssiSljili^lIll: " till 

******* *********X***t*****4 '••' 

f ************************************************** j***** ^** ************ *i* ******** "•■ 
>********«**4****** ****** ********************** *^**<******4** ******* ****** *X******«**t«*. 

I----*********************************** a***********!******!***!*************** 

>»»»*4|w*********#»******i***»***#i**** 



********** 1 1***^**X* < 



:::;ini;:::a«;;s::::^atn;ia 



iHHnpHiiii 

S5Stt5ti58 



*i.:**jii.n*iK$5*i5ii: 

*^w;«i**i*II*i*i***** 



tmtt^ttttf ttttttt iiii t? * m< * * T * T t***** t*tt«» * * * « « n*t* tll tl* t » * »< < « * * * i i i i i n i «> » «n «« a «» * »»«a * *«« j i _tAaaj*^ » . » .*t * *t*******j** «<<*««*««a » ' ■ ■ 



«! 



« 



> ** 


ft 


< 






as 



«! 






ijffipiii 





* *** ******* ****jf*^jj* * ***^*** ^i** **************** ** J****** * " ***** * ***** * * t* ***** 

mUmmm iii i i l »lln« 




Itjjjjjljjjtjjjjjjjtt 



*I************************** 

»*»**f******f ••••••••**•••**•» 

l||||||||| i llllli) i ll i ii)) H ) | 



t****** **f* *****************a***aa********* 

■* *■■ ^aaaaa****aalla*l!****l*****f*************** *** **a********* 



- - - - - -a***« *«***«*a**«lll*l*a***aa»«a*a I 



:mii| 




::ggUU:::;5SI 

IHnsLulii-iiliii-nini 



4Ji ii UUi ;::iB5;: 



:::;itt:::tmggi! 
HJiiiSJSSHnjj; 



ill::: • • iTT^HiiiTTttin^HTI 



::H:::::::iHHH:::::i 


" :: :HHj£ 


ifiSii"! 




- !8»!-' ;: " 


-. 


■ * "•TtixJXXIIitlS. : 




...--"■■.■•i: 


&;■■ .oM 









IHSIJIJ 
IJHJHJjj 








:::::::::::::::i-:::::H:::::: 


m 






:::i;;;;:li:::;i ;;;;;;;;;;;;:;l;;;Iii;. 


IUUl£tttl[]lliill|I[j[ii[[ii 


3SfSj 


BB 


[I::::::::::::!:!:::!:::::::: 
l:::UHi:::!::::::l:::Hi!::: 


B 


i 




s^ij^;::::;:::j:j::::::jj8j|Hijji 

' j j j j j j tjj*—*f ****** **a ^j j * **f • 



;::;U;:Ungsjj^j:;|yy!|^jiiJi| 

=M4jtrjiiH~HHHn:=HSHn::i;:yilli 

:::s:. ur::!ir!:p:tt:cuut:ss; 






:.:::.:.:..tx.: 



mtttttttt 



Hmi:i;::i:;i:ii::i: 



>*a******aaaaaa***^**ij *******f* **jiat*$aa************ ** a** ^ _ **************** i 

( a *** •* • a • a aa a * a * ***** * aaXXI* •*• I* * I* * a U t*******l* a ***** * *** *X********* a «** * a 

i ******** *********4**********«**4 

i********aaaaa*aaa*****aaa*aaaa**********l*Tl*I***********a*********** *****!*! 

gj:; 
■i!»: :.::::::rHt;l;;rrmrUji^r;;n::ni;rb;r!f;:H 



»» j j"»t jii? 



*********************i##****i**|*#*i*|* 
>»*********t**i**********#f#******#|#*#* *******< 



iu»; ;;j j;;'i itnmii 



swni 



a*********************************** ***^*********I****I***** 1*******************1*^***** ******^ 
******************************** *** j ***$^ ******************* ************** ***^j*** ******* *j*j*<** ******* M 

»«»****4* tt *************************************l****»******l4****l ***!**** »******♦* *************************^ 



*«**•■ ' -•**ll****«*f**«*****laa*****a**aaaa 

****■' - - "* " *****************<*****■******** 

• a****************************** 
**••*************•*****•*••»*••* 



:a: 

ass 




inniiSttKHiinnninrI:: 



o 
o 



m»i»H« i im i »»»uuimmmumm»mimimmmmm»im»»m»muuwmim»»»mmm»»i»^^ 



iiii:ii 






.::::::::::::::::::::::::::::::::::::: 



3C- 

c 



lit 



St"' 

for 1 ;; 

.is. 

Ui3 



„2»* 
it- 




mpi 



SiUHtHnHiHiinhDHiBn 



tXIlIIIIII tt iiiiiittiM*iiijijiii*iiiji.tijj^ 
4 f*f*i*iff»*>*iF frj*«*i»»««««i*«»— »»**i«*»«»*wf •—*■■■•• ■•♦»•■*•< 

..ttm.w »« l «*«*«i«i*»*»*M*«i*^**t**TTt**Tt-F-Ht'>»-^^*MiM»»MM»*M««»^f*M«»f««»- 

:nH:K;Hinsnb?H;iSSHHi:HnHibMnK|!|5gEU:H;UnH;n5i8h:iHi.,^... 
-::::n::sKS«:^:t-:::!.::s::::-:iUKinSH^ 

t**!***** •• - ■ ■ •«**<a***422**>** ■***>*********■*■■* *********** 

t?4l»tE»i lliiiiii!' 
..«2tl*.' llllllllllll! 






iiKHHinHil 



IliiitiiiHiililliiHil 



■*H:.iH.....;.*:...;.....**,,i 







.h..:R...nn*in£KHuHEni 



:jlijj Ui :;H':!iijiii:i:iii::j'it 






^ttwytw wy ww—w 

*****«MM***-*C~ *•-" 



Ul::2H:ui:: 



HtnlllUHrlililll 



:::::::::::::::i::::a;i{;^;::: 

..■:.:*::....::i.;;^s-i..ris. 



IjUjjjjujjjjjjjuiijjniHjj 
JiuiljjiijimmljjjIIU Ui 

ISiPPHiPlis 



:li:; :;lj:;t:; UiijjjU| 



iji jili * 



sbhs 




ii-.::;-.:::i!;:::H"!iHn. 

■T?vTTT-vv-T?trn;; ^:u^sn:n:^*tn^:unacst H^::i:t 

>M j jj jj * j 4 j 4 j 4 » 1 1 j j j 1 1 » f J 1 1 i * J J J j^ J *$$$*irl***t** 



niiiiniil 



HSIH- 



iif 



inU!i:HHUaii:i;:;;:::H 
*^«;m;naaini.ir.r:::: 

ih;nU:Ui£?H;;Hn*i:i;H:: 

■ U. U iiUUi . 
■:::...:nH*gi.ijn.....:::- 
:::::::::i*5H;H5n:^:Hn 
:::::::::::*jcKi;;^:::::::: 
^jjjji^jiijIjHiiiHjj 



:*88&8 



mat* 



•.bHiisH 



HS» 



::n:n 



:::£!£:.:;.:.:..!): 

***»****»ft*»»*i*>*t«**>* n|**f»*jy; **»»»*4*n***>*>*>«**** **ff *« 

j jj|t jjj ijj! jjgimiggj|ii ^ili l}ijllli i jt^ij*"" 



:::i:::!::iH:;:: :: :: m; :: 
•"n;.:::.Si:U.U.3:s 

l-Hi-ili...;.;;; 

•i::::::::iSl.U2:!::;;;; 

IH|||illlilHiiHyHilHf 

""«*::•" mi-""""" 



?.,i 
•«.*/ 



»" « M « M t H itt H t « i Hi»w i umm mtmt 



nrr-j 



W 






oc 






■'ji 



?d 



►t99S** 



gggS 



Tt??ttiiiji i ! i i i i i i i H i i i i l * 




::::::: j:ii:: !:t; :::--^ ^ j l 























jHH»»H »|j|j|;|||| 1 tllmlllll; • 










Illllilllllllllllllliiilliillliillll 








lllllfllHHJlflffJIfluj 



3n:;;:8»g m j 1 | i jit ■ J i ! -Yiijl!!!j|!itt r ir :; ffi : '4ffl1^?i:'^1ffifflj ::! ^ ! 



iizmiuuntm 



[tntjmm 



^:;;;;i^ji8jjj jjj jj) jj mj m jjj ijj ijj.|liii 








11 




MijiUj ii j:; 



::HiH::!n::^t::::i|i:::: 
:j:»|!ajSg:|HiS::;:{ij 



igHUHHnBUHHjnjjji 



Pip: 



i?! '!!:ii«inllHHilinUli!u; : : !-lr 
— ;":nffi:;SHH3%nnJnHH;;3i'" " 



s::::::it;::i:;i::::^:::: 

BHSSffiMiaSHaig 



:u:::::::t:::Ku::g: 



&pSi 



TO 

tun 



•ifa 

■30 



'O 



t-rj 

MS 

o 

-*£ 

is' 

♦4- 

<f 

ft 




ijin||M:::ir : 



jjjjIjIIJjjjjjjnnjjnjnjnHHnjjjjyjjjjnjui;:; 






ht'i 



ni 

C 

"I 

21* 

ft 



O 



&:*:!:«&H2iii88& 






Hi* 



TJjjjjjr' .. : 






liimmHlil»ltlilliliiilliUlliUiliillUaiiUiiiMll t tlllilltllMllM»niMnnM !i n ii! l tli niH !I H tJlll) H t H !l HnM t!I H itil! H l ) ll)lt! ) )I H !ll H!H tli l l li l !H l llil l ilttiailMltllil '' lli 






'i^- 



Vii^u^^iiiii^,^^v/^^^^^^/^i^.'^rP.im 






'tJJt::::nffi::.3ajT:::Jtiti 



.... nil .Tiiil ftf'iiitiit* 



31X1 



" " ! "»» ? "»"» 



to 


u* 


^v. 


::s 








j,» 




t" . 




<* 




i.i-j 




i!> 















;:: iiiiiir '' ::: 'fHiilt'' ' 



:;888y 



mmtoal 



in; 



OS 

o 



! n i ! ! !mmiimmmmmmmmni!mm!mmmmmimmmmimmmmmmmmmmmmmmmmmmiimmimmmmi;!imnm!»»!mm! ! »»m ! »! i mm! !! Hm! ! M t » !i m 



3i' 






* 
w 






^ 
m 






•-^j 

"•• ! 









:»:::!::; 
































rTTiiU"7TiiiT"TtTtTT7TTttnT"nn"TTi(tTt"tttnTTTtttlTTT7TU*MTTitTTTTTT*tTTTTTTTtT*TTnTTTTTrnTt 
r7ttffiT"TT7TTTTTttttT"ttttTTTTnTTTTTTt^tTTTTttttTTTTttttT7TTTT7yTTTttfiTT?T7iiTTTTTiTTlTTTttTTITTfttfiTTTTiTT^^ 

KaH^;:Jg%;;^;;;^U^U;%;;;^:;!^H:!i^H:i^H:3H!:::ai 









;?m?:JJm«:?«m:::: 



:::::: ::;::::::::::::::::i:i:::::::::::i::::::: 

■ 4*-**44 4 4 4**4-4 44 4 ****4 4 4 4**4 *44******444*****444 ***#*4*4**4*********' 

~tj|||||j||J|||||:t:|j»5||||j||it:|||j|tj||||||||^ 

: :jjjjjjjjjj;j Ilillllllilllljliiilillliiyiljljjntt-lljllli-lillllliilOl!"..! 


































^tHH^iJ5S^|ii^:::::::::;::::nn«:::w 












:;H!]:iH:!::|!|; 




" «« " " ♦♦ HmHm»nmmmmmmmmmmuuui 



i mimmimmii Minim i m i l i iii m i ii iiii i ii i i i ii i it i i ii i ii ii i| t i||| i | | | | | tt;i ii wn Ill lll ll ll l lll i mi l l ll l ll l ll | )| || | || ||| | | || ) || )) | | || )| | i t ) tnm m i nnm»mn| |j mm|mnn|| | | | j | i| | |||| | |||| | | 



c 

ss 



: mi, 



ft 



O 
C\ 

O 













)Tti *** *fTti *** ?gft! *** t>t! ?t** *?j* *** *?** ?*? **t * **?** ti;ii!i*t*t"ri**i^r**ri!!*t"**^"* 

..il'ItH'I'I* ** **** !*** ***" ** ****' *** **** ** * ***** * ** **** ** * ***T *T*.*,*,**'.* ***. .*TTTT** 
ItilHllIlMIII**- ""' ---* "" --- '"" ! *** *'** *** ***** ** * **** *■ ***** *** **** ********; 

MlgilllFiilll^ 



iti.1 i'iij* t 1 lixxx*. 1 t *?tt* * * * *tt$? * * ;nnl *. *. tftt? * f * * t** * t +**? i **** *?!* **** * * *. * f*** ? *, ; liH 

***** **** **** *** !************** .HI.* * * Tf*** III **** ** ***,1I********.*. * ***! * . 

7* T I ft*** *T ******** ****** *??***. TTTT*. Tit TTTTT tit TTT***. *T*T*** ** TT***** TSUI* 










******* * *?i* * *?**** * ***** ** * *** ** **** *** *** ** ****** *?**? *** ***** * **.i**i*.i*2;**.*.ij 

.. **f*I****l*****Illl***.Kl*****^*^l I*:******.. **** ******** **;*^ 

t ****n|******ji****7i ;*****! tijr***ti i ^ 

"" tt***&HH:HmH::ttH::H!tt^ 

••.. •••••.*•>••-• 

H** * *T**t *** t**** ** * »t* ************* ***tfT^ ***t*TTTJTT*^ ***** *** *** »#***-*#** »*****. 

H*?t *TTT* ****if?i*;*rtit*****t***?f* tTfTH f ' sis .!?:.. ' tuitiimttmmum 
tt«„{*ni;:;tt £**! » * » ■ : -*"* - tgf**nj""M*it.t": 




t$l$*TTT**** * 

ISif 


















K J * I jjjt* * * **»»»*"« t* « * * JJU 



****»? * * ****** * * *itf*** **««** * *iiil** ♦ 'IfitM • " 

•*....*••. ...,.«• *f *** - 

::in:::::^::::::::^::::::::::::::::::::^«jf:::. 



!:?:.•%. 



: :^p!^l!jfe: : :^ ::::::::::::: : 



: *jiijj:f; 




























m i n i m i »!» i »Mi»M!nni>tM»»»i»»! ; H i M ii n i » ii i i i» i nn i nnn»n»»»i»ini»»» ii »u ill ll» i| |»»| | | | | | t ll tlU I I I III I ! l l»lllllllilii 



•JO 




liililiiiiiiiiiiHiiiilllll; 









ft 



C 

jTtT. 



S 



a 















ww 

M 

^"i. 



^gnpE^„^"jjaw«wwwa 
















a* 

Si 



in 



'.P 






re 



© 

■ia 






<^ 




(PS 

mi 

> 

1 









si 



^ 
t? 



sc 






■,i) 




c?-. 
o 



1-rf 









■.iiS:::^:::m 



a 















2 




u;^uitu:uiu;;;iu~:;;ww;:« nifi fi;;;;;n^ 

"fT TtTT if] irjl" iti i niilTi liimimIH''* T »Ii'''"'' 



ffjij&g" 



Rffiffia" 



'I^S:::HJ:: 



t!^:::.;w^:.a|j:"^itt!ttI|jiliiMlliiitti|::::: 



O 








sit*4 






> 


tin 


-,r- 


^iH 










:::::::;^j|j . iiili 



HM» > MtM tt MMM > tit» < m»»» > »»»»»« t »ffl 












us 
Me) 



C 



•m 



•3 



;yaKaijr;ife;jjnj;:K^Kn5u!:^^UHja»::ii::i:!nj:::!T';- : : :;;:^i::!:: 

I i******** f********9*******9**f*t*****i * *»¥$TtT M $*$$$****$******* T*»f*fT**»$$$T$t$*fr*TtTTT 



iiniyyyH§H«ip§-~f: 




sal-mms 



::^:n^^n::::un 



iyiPjjjpi 

imijIH!! 



!:::!fHiH!gni 

***•*•***•*> till, 



llllllllllllllll 






fffffifff? 



. i*ir*ri i ****************« 

^Bjllj l lii ffliiiii iii i iiyi itniiiiMMiii 



:ii: :! i :iU: :li ini!:liir 

»*» t »*$ ******************< 

jjHnfjjfKj.nj: 






**************+*********« 

*ft^ttf TTtf tt $ 1 Tt*T TTTTf 1 1 i i i i i i i i i i i i i i 

■*X****X**I*ttt»t*******************t***- 

f^^SSSSB^mSSSBS 



•JV^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 



**t*l»*lii*H ****** 

W li Ut l Ul llt iltllillltltiltttt ttmii tiJlJiitiiiS^liiiffi 
iiSSJISnniHnSinsanSniSH! i:K iiSii-K:::!?! i 



S&UnmiCTKnr 



iintrtijra««rEE««««?i«art*?ii«f*lTtTiittrfTr < 



:!2!tH:!i:£n£H:H£iHH! 






♦* *i ******* ******is******** *i*****»» »**■ 
iiiiiiiiniii .«««*««««««»««*»«»»*««»»«**«***»**«'»**«< 

******** * ******** ************1**************1S**1***> 

»**»»»*»*****»»»****»*•*»*»**»»»*»»»»»»* 



%m 



*it$**ttT*$tTTtT ^*T fTTT$t TTtTTTTf **T TT$TTT M 





IfaHttiiHjfiinul' tli uttuHtHTrr H I i I iti w Hti^HliUll wtt t im i nf tlit^laiiro: 
ItilliS 




! ihnflrttfti'l trrifi 






Sli i iii iiij 



""Bill 



S'&ajjKH'KS-Si::: 

************ *T ********* f ■ 

JHffiHUIIlllIlllllllll 

;;;;n:^;;^:::t;a;;i;t 

■****»*****»**»**»*»»*»**»»»**»***»»*»»*» it************** 

;^in%Siu ::5;Kii;^:^H^ns:r,ji^u:fe:{h:;i;injii!i:g:n 
i I I tt tt It 1 it It I t It till 11 It U tt tt llliiJSSt H I til I11I8E 



.*•*** ************* **•****• 11 I •***•• 

>t***f***t*****************l***l**4* 

^tt ti iii ii iUMMii^ S 



HUHfUH 



aiiK:aaa:n; 




y t m ij iiiii 'i nnni niii nii 



rTrtTTTTTtTTTtTrfiTin'I'i 



i i j j l i m 



:': ;i!!i j iiiiij : 



PHI 








in: 

ei- 






iipHslli:; 



■■>>!** *****i*P**ixxs>»»xx«Stiirirsiiiissiiixiim** ******- * 



:;;!is;; 



i^wiJ iiiiiii::;;:;;;::::: 



: :Hnuin nst::5ti: 3t^HHil:t?i^l: ::::::i:l:i 

nm-wf wt««->t«J- ««w H»il« il ii|!| tin 

:: T! i ;ii;!!;;; ::s:r:iaa t aaaa8; :::::::::::i 
wttTTK^nTrntaKsy::::::::::! 

pamttixiiirailllimmini — li 






tiiiSliiSliil 



:::::i:tnh:n::: 










• ••"••"•••••••»!•* *!!!!!**!!*!|*!:!tr:*X '.': 



sum? 


|:::::::»Hffi 




SSI 


HjiB 


Pg 




tti±±jj;sj;t;t 








EtUIttttflfM 


:«::: 




'""ntrHE 


:::::: 




•t:{:!Ht{:H| 


ISHij 




:|::::::j|g| 




liiMii 


:::::::::::::: 






:::«888Hi 


bS 






ttmw t ttmwwwwww ** Mw * H 






lujttihm^iii 



:HH§§iiiiiiKHuiir 



JijJiitnijmij 

!l!llHJ?nl!lll 

;:Hi:::H:::::: 




• " rJTHHBHiiiH^ 









»:::::::: ••••••••••i-nH:!:: 


jnjHHjH 






!!!!§! iiiiiiiiiiliiiiiiiiiiiii 




: hi: 





a 






»*ttt^*jfjjjJtJtH$tJjJjJJJJ$JJJTJjJJJfjitTtt* «««***« «***««*«»< 






"fflht^ilj 






iii&Sl 

•iff 



"*S3tF- ■ ' 






Itiittttt 



iiSuiiip! 






iiiSHH::::::: 



||:i:jii!it:ii: 
::t:;i:;iii:::i 









""!:::l:llH§iilP 



S||l|iill|l||jij!!!:ilill: 

HtgHHi: : jafPttnmiHmlms:::::::::::: 
K§li|l|^||||s|y||||t:|slj^'H|::::::|:i:|: 
Hn;!t::::n;:h:t::::H:H!HnH::::::::::::: 
:::i::i!H::: :::!:::::!::!:::::::::::::::::::::: 
:::!. : :::::::::::::i:::::::!::::::::::::::i:::::: 




H3H5": 

SJSP 

Hills' 



SiHihiH:!!:: 






:HHi|:mi;;i: 



B 




■' t rgrff r gr 



:: ! i If:; tii?Bi::tHH: 



,,,,,,, ,, ,1111 

tll U Mi IHt*Mt**«« •**«.. . . ... . . 

*♦* *■* ?* ** T*T*** **T Tt T**Ti*tT « »«»»«**■■»»■« •• 

gHan:Hnj:HsHBHHU Si£g! 







::ijjy::i::|H|H:j:: jfJHfiHH 






f**M 



% 






i.t.i 



r* 

in 

5) 










S? 

rCtt 



ha 



QO 



3 



-^ 



rHmaiinH::::; 








llliil 



tt 1 ] ■ 1 1 1 1 1 tttffilUli 1 1 1 1 1 1 i i 'iffl 










Sjjjilijjiijijjjjiisiijji::;: 
|8|||||||||||| j l jU || ii!i i::: 

j jjjjj jjjjj jjjjj jfjjfjj jtttt»*'« ***** * • ■ 



^P||!||^W|jjjjjjjiffiP| 



jjsBjUHijjjHnjSHi 

!;Ujji; jj j j :|;i:|!:::: 






rff jj jjjj" 






•nEUjHHEiHEJKi:!:; 

■*»*>«^4« «*>^ »*)»f*j««fff»**>fl*)«»*>t*>»f»««»**>*>*- 

j-jijjnH-nsjjjjj 



ittttljt 



mil: 

•Hbk: 



mSHHSffissi 



lljifjll 
fniialfmf: 















****^*f ** fill* 






mttllJItttJJJII 




1 


tiiiHiHHHi.i-iftHtfft? ti 1 1 1 




llil 






iHWittttr 


...HUH::::. 






jggnj^ 


::::::«:::::: 
.:.::::*.:•.:. 






HttiiSmt: 




::::::: : :::::::i::H 







* 


;;:";:?t$fB.ni:.t 


HilHJHHHHSHHH. 




KjjjHHwiUjtJiHH: 


:r::::::a^:::::::: 


:::.".::.:::::::::::: 


l illi t.UUU.iiJ.U 


.:i:j;;:. ..:::::.:::.: 






ttttJit:: 


;■•■ 4 




SHkK: 


iS&BHBi 


ustntn 













■iut 

c 



1& <•" 



•r-i 



Or 



iii<M>ii>iiiiM>itt>i>MiMi*f iHM**M4* H44444444H4 44444H444444444**' H* i if H''i^444H4M i MMM4444Mli4y*J?JMMt'T#MtpM?J^ 

«»* mi in*! I iss«n«ii i j>i*>>y*irti**s>isii>>>»>sssii»»* ****** «••>«*<•« *»*««******|******* "I* ***i*ii*six*i*ri* 



38 



* rt" r"riiiiirrii"i»ir»i*««i*i»*Tii»»t«i ***»***! rtsitit' ...••—.•. . 

...■i...n.itnitnit»in.ii..ttiiiiuiiu ii i| t f i t , tlJl 

HHHxHip 




ft 

f v 



s? 







HMM I MMHH tt M ttt M t M t M t nMM tttit M iit M tt t 



tttit 









::::::::::::::::::::::::::ji j jj tm i 
' * - f Mt t M rjiitf it 

■:■::::■: I: I ::::::::: :i#fl|iil H I ii I j| 
::::::::::::::::::: aflU lUllllll| ll l t lll 

jjiiiliiiilii li iti Mni i! 

imhiiKijjfjdHthK 

: : : : : : -- -tttTftjtj r t I t Ht lB 

::i^:rfffi}ppMpSHHS. 

:.:i:H;iilii i iii ii:iiiliii U:i lili;iiiliiiiliiii i i 

. iKjSjSitiHiHHH::-" 

iiHtHaiirrrtaaHnHbHbasiinHrr-"- ' ■ . . 



titi*till*iiiiiiiilitllil • 

: :Uj|nnHjSgH5«!r:j: 

■ *** ttt f atiaiiEi H ilTTa *' 

■ ; '*sffiiiiiP 

•"i:::|HpS:i: 



;i--;-tHj;i; 















:::::••::::•:•!!•::• 










•••BSSdjBSgj:: 

::::::::::::i:i::Hn 



ISP" 






II 



3HiiHH$i 




gil|||[|||[| i :K:;:gHiUffijj[[[j|[H[[H||t 



iISi 'HE' 'is 



:tm: iiiimJii^iHH: 

WMMBm 



HHHHifiH 



: 



jjHijj 
:::::8 
::::HJ 



u:- 






iHililll 'jjjH::: 






ci- 



jsjjpl 

^88 



Hi|S:r 






: 
i 



i » liiillliiiiiB88 



r.ntu 



! 



8$ 



w* 



hi 



•JO 



•JD 
in 

.Mi- 

xjir. 



tnri 




assisi 



S»!;i;i : 



:::::t::!B!iH»: 

::::iiHisHT 
::::s;:s!ii:: 



;!iHKHiiih!::::t!::::::!:::::::::::::::i::i:::!:!:;:::::::::::::::n 






::5!3HjSH:::i::i::::::::S::n:::::: 
::HgH|jbsHuiH:::::H::::i:::::: : .:: 
l::: r| jii|;;H:H:::H::HH::;;ii:Hi:ni 






iiiiiSp : 

HHaSiP'ii 



m 



SpSJSBSr 



I 



||H||:||IH||:||H|||i:|Hj|H|pi| 



Spjij 






lililiJfilllf!:iii!H!ii 

HnnHHHH:t:tt;;niit; ; ; ; 
■■•••••••:!::::i:::::fig::iiii 

::::::::::::Hn:::3*i!8?i: 



I I 



; ::::^^;g:;nn:u^:: :a:? 

3.11m m i I \ \\ j J ( ( Itfft" ;' 



liii^Sliliiiliii 

sPsjlllilimiPiilllll 

■ •••••••••••Ij»jjt«»»l«««« •••••• »••*£♦•» 

■ . :::ai»M»ntt»:!::::::::::::::ui::: 
"jjnjjjfffjHyjjjHsjjijjjHjiilH::::: 



^H|KH | H HH|jH^ : .•i : j|||j||j||||| H ^ 




:::liim£:: :::: 



tmgtl: 



. . ij«*««*«««***>>*>>>>«**SII********XIIXI*»Xl, . . . . , , , , 

« w«>»i frit ■■!*■?£?* ■!■■■??■■ ■!* •**** 

riiriniiirrrrritiirti ■■■■■!■■ ri*iirsiiii*i[>tsirii itririjiiim m«m 

.•i-.trKitHiHtht:: 

""•"•"""""Skiiiil ■::::::qtsSs:: 



ililU i iJiiiiii lnmf; 



jsn. H::::BiH:HSi 






?**$♦ f f ? m tttt trrii ri f t jii H i ■ * * ' ' ■iEiit t ■ ttiitti tiii H Hij ' "trrrnrtrritf* 





!**»*»****** 111? latliittr**** 

::::::: "??;: rHrHnHititti:::::: 




ihg&fflfiifii liiiiii ic 



:::jUi; :: :: : : :: iiiiiiiiiiiiii ;UiH i| UjU '««t!!: 






'**^t*f *******^^*^ *********** tf ************************************ ****t**f**t* 



inri 



u* 



*3* 









re 







Ni 



4h. 



tin! 
ife" 



! ~Z CH 



W 



I*? 
ft"- 































Smnnn i m»»H t nn i HnnM « 



> 









Hi 
ft 

r 
'IE 



*S 



o 



feT 




. : :tH:i;iii;iJii;fU::;;;:: ;i ;::;|;r;;rtr 
• • • • • SHUgSSSUHsasaaliihaa 









•JD* 



> - 



SB 



ffi 



fl 










** 



ft 









tan 

o 






US 



o 




ttttii»im»»»mm«w t «w *» w *» w t mwwM 



i 



".i« 

(= 



ft 

ft'' 



3* 

Si 






g& 



8* 



9 







-********f* **j ******************** *****f ;j * i » ii (I***************** ***^ f jj* ^**** ^*y ***************« 
■ ****** ^f ^**f*^ ***************** j***** *********** ********** ^*$*^^* ***^ 
* ***** ***** ****.** JF^*^ * **** * ^*yM** ******* ******^ *******M**************** 4*^ 

iiiii i iliii i iiiliiiii i ji iii^ 

anaaaan;:::i;:ii:uHnTO;£U:;u;ig!":::::anrsKanssn;:n;:::i^;^i?TZ^;igg« :an^;:n; 



:m;!T;nttttti::;;::iiirfiit:;ii 

£n. nn inc;** *******$ cc 

****2 ********** 



gHH-::HiK|HHJ: 



gg§&£ 



1 ^ 444 ^ 44444444444444444444444*44 4444t444*4W4444*4*444**44*t*^4 M $4$ M 4 MM 444*444t»44»4' 

nHpH5sssn^^jnas|S««^g|::::::j{hy 

l**********************!********************************************* ***************** ■*****; 
l ******^*********************f*********************;T****4**T*** ' **»*******»*********1 



,. ******************** 

f* ************************1*** *****$*** * 




i^iz !!!r, 

|jp§Hj|ti 



IHHIrnxnH:! 



>****************** *********************11** ******** ******** t******** ****** •«-*«**< 

144444444444444444444444444 4444444444444444444444444**4* it.f.. * 4 *4 44 44 4444444** *4444444« 
i***********4^*********^*********4j*****j****t*****y*« • ************ ' ********* 



**************************** I* ******************* ******** 1**********. 

****** *** * * fj****4 ******* ** ****** ************** *♦* *** *■ ****•****•*- 

TT.-.TTTtTTTTTTTTT*-. •«*****. *********** •***! **********< 

"4444444* i»*^*4444444444*44444444444444« 
'*****•*****« «***•*•********•**********< 

"' H 44444*4444*444444444444444444444444*« 
b*********** ****■*********#*#*****#*******« 
E4444444**4-***4 ? 4444444444444444444444**. 
L *******- J3 - J ***Tffffffttfftt* M ftTt** i *T* 
*■ »******************' • ***** 



3tij;a*f*n* 



^^J^Hn?H^r4:l^ :!:! ^*H** *HH; T " '* %&* _ Hjli?Jlfj 

r-Ti**************************! **■■ -, * .- **** ^ *****» ■ ■ « - ' it J 4***# fc *********j 

>4444444444*44444*44444444*4444* »-...--.-.... i****** . * » . e*****************j 

144444*444444444444444444444444^ ■ - -mill.- --*i*i> u.hi iiiii i ii j 

;;!i;?;;n;;;:::;tr :n s^5t 

i*******'"«*****i*t ,,.. ,.,,,,,,,,,. 

*fifi&: : : • ■ *«***«* " : : •j.tt..itit1 

^.....iii. i -. 

****••**•> *•*********- 

t ************ I ******** 

::;i!i:t .nii!;mt8«ti :i 
:jmsmn|a«::::::: 



32% ■ - ■ -* ****** -•• »*44*44*444*****i***4* - ■ ■ ■ • ■ • ****+*****: 
>444» ■ ■ '-'k i ii *m** \ ************i*********m - ■ ' h ■;********■; 
>4444j ■ " ' e*4*44* i444**4444444444« 

>44444-i ******* H * M ***************** *******444**i**i****j 
■***** *♦****- - '■ ; | ■ -■***** ********* ***j 

********** ********* *J - ■ ************ ***************** ****3 

^4444444444*44444** t-*44444444***4*44**44*44444444i44*444i 



h*4****t****« ***************** • - •**<*•*• 

t444444444*44*444*444*444**-****44*** * * ■ 

**»»*********************I************3 

t44444444*44*****4*4*44444**44444*44*4* 
,--^444444444*444****4*44*44*444**4*444 
^*********** **** ** ******** *f** ** 4*** ******* *** *** j **j 

sHHgrigSSUHHSsiJinUi:::: 



****** *** **j ****** ******************** *********************** 

a****************** 

>***4444*44**4**4444444444*4***44*444444444*4444 
>*44444*444*4**4444444444444***444*444* ***444444444*44444i44** 







ft 

'Ji 



y* u*; 



$> 






:aiaa:p 

M 
































jjJIJHH" 


HI 
aja. 

iaa: 


taaUt 


jjm 




in™ 


Sa 


BllP 




ijjS 


HI 


iaaaaajj:::::: 


[aaaS 


aaa 


aaaa 


^tpnuHif 


[asaga^^ajaij. 




itjjjjjjSMMijtt:::: j 
::aaa:aaaaaa::: 
:aaaaaaaaaaa: 
::::;;::a:ai:ali:::j: 

















::n::aajg;:::a:: 
iaaaaaaaaa:: 
aaaaaaaaaa. 
:a::a:aaaaaj» 
;::::a::::aaaa:: 



jaaajijji 







******I***********«»* •*••*!•*« *2T*i 

*********************** +* * ** ** »*******♦***$** " *■ 

iaa::aa ;amaa ;aa:::::::aa:a:a; 
aaaaa^aaa^jajaaagaaaa 



m* •*** ***************** ******^***^ ******** ****j 
»**f ;; **fw»*w ********* * j* *j******| ****** *****1 

**********•■************************♦************< 



'^•jiajjJsMjM^ 

• . ••• t **X*********If****t**- 

****^**»**** ********************************* ************* **************** **^ 
5^SaiaiaHaina^a^a^na ! ^^!T?t??????^"~~!H?!^ 



;*nK:;re**i*^^*^;;u**^^'j^^*******^*^^ 

*****I*4*********** ***** ^****************** ************************** *f ******* ************** * 

****** **»■***** ******** w*Uttt*>wM*n*t**» **" « T»" "*w»»* Hull ■ ****************************************** »**w ' 

**************************$*******^ v ***+4 

***************************************** - **W 

**** ****************************** ******* -*++< 

*********************f****j****************i*******************************************- ************** ••*•- •*■•■ 



i*H 



(TT 5 















c>. 








>********«**********!************* *** **** ** ♦** *************. »************4*XX*44**** 

.***••••••• ****************** ****** • ******4************ *••£ ***- • •******. 

»»»********>***********************«+**** 

******* t *•■****■******•*****••«***••**■• •••**(*** • **** j*** **I****I*I*** 

iH::;i:UHHEn5:BE:::: I :::H;:::i!:i:H:::- : : -HiHEnSHHii::::: 
-™:HnSHa:»3U:i:::::U::H:i::::::"" 






****^*** ******* ********** 



**• • •*******4***< ••!!-• »*tfTTTTftT M tl MM *t»^J»*» 

i;;;!!li!nilHi!i!!uJillpHHiP:l!i ! 

t« • • •*•**•***•«******* ****** *************** ■ 
****************************************** • • 




ill 



IHHHihT 1 ^" 

•I* *****£* ********** ******** ..,...---.----..--.-.. ............. 

. ■******»*4*4»ttt** iiliiiiit**ii***iiiiiiiiiiiiiiii'*tiii*ii*ii*iii**t 
' ********************»***'*****■ ■ ■ ' *********************************** 
************ **** * • *******************' *•***•••**********. 

iljIillljIIIIlX* • .,l*r.***' fc3 * T Si*****»»***l4#*#A**^4»X*»4lX*44***i4 
* TTTTTTTf TTTtt Ttt? ' ' MM * H •■ $• • " * ?TTTTT TTTTtTTTtt t TTTTf TTTtt T rTTTt T 

»*|jjj||^"^ ::: ::! ::: ' ; "* iiiiiiiiiiiiiiiiiittii 




3SS?3li 





■222: 
















mn: 


TTtr 
*3 


SB 


ST*. 


HHj: 


tE- 


|jjj 


lili. 


IP:: 




8" 


n? 


3H:: 



O 



^ £> 



Ul 



Si 






















<: mmc 




8ffi ' 



tijjgty:::::::::::! 



JSHlHnfJiJi:::::::::i;:::::: 



ijjjjijjijjj hiiiiiiiiiiiiiiiiiii 



:::a;:: 






mmmummn ttt mHHHHHHHM H^mm 






3=! 



3* 



v^ 






'•-*•• * 



3 




















H::::::::;:::::::::: 








:£.!::.::!:..!:.!:.. 








Si. • 








2H::::::::::::::::: 
















ffiialPHgii:: 








|H|| 






IS 






iHilpHsy 





^1 



o 



e 



o\ 



o/* 

3-J- 
•***, 



i 



*********** " -• "t*'rr*'444- -44^-*'-r**4 M *>* M * M t* 

:aahwnnnaiuun 



■'""""-■"■fr 'H I IIIt :: 




Hjfcgasu 



l«j^tt:j:}:§§: 






fPsKiMft 







•SiifiiiiMiMiiiRHiS 



lilijtnnillii: 



:::::::HH::i5H:::?Hii:::H;i:::::::::i;:::::i:::i: 
:::::Ui::U::Han:HfeH:--i::i-i!i:::=::::i:: 

t**4**t**f*****X***«**I**« 

^slllll 
f"*" 1 " 



888 



2Ssa::p::"::::::::::::::a3at;rein;a::;::iia;::::"in;i;a;::^::::::::^::K;::a: 

************** **** ********************************* * **************** f**4*f 44**^ j^»****4*******»j 
>*************4*4* *44*44*444*444****************** 44*4***********444»444*44444*****4* i* ********** j 
>••******** f**** HMttMttMtii i ii in i M i l!*!!!!! 1 *** # *** t t*T*T**t* ,M " ,BM ' # »■■■>■■**« •****4**j 



»f»4l«*4«*« **Ifr *****»*«*» 
■^Z********!*************** - , - - . . . 

ir^»^**»«*^***«»»****»***»^**»^****************»w**»*»*»**»4* j*I !*********»I*'*« 
*** tf *^* ****^****************** *******t***?T*******f* *T****t* *Tt f Tt******t ******* 

.^jj ....an 



tl 



iiS2i 







a 

33 



;i»~ 

*& 



> £ 



3 



=* 



m 



So) 



&1T?3 




tttiiiu|ju ijujij]|]iij] ] ]|jijjnii i 

!:5HHhS?fiiiiH;iKCTnH?rii}%ns:n;::u; 
i;nsas;Sii;n;:::y«{5i;niHIHsanaa;; 



7 

:> 

E 






"3 
O 
3 






Ov 




**^^jjj jjjjjjjjjjjjjjjjjj jjjjjjjjft^jjjjjjffj^jj^ 



rcr-, 



t 1 " 



•Ir- h 

^ is 



© 

3 









jlWWj j jjWWW 










KnniHIHHJSHSgKi 



t*********^****w****4***********« ******* ******************* ■Tt*^i4**^*4*"*^^T*^**************^****4**********t*****t ******** ***T************************************fT*- ••••••-••••••••*•*•••**•••••••••»■- ■■••••♦iwfi M ftwf*rtttt*t***H w*>t*t****w<MMt4if<*t<^*M*w*44t » iiitf4*i*rf*tf f Hifti A»it **i4**t4>t4*iwt 

E*********************************** M ■»««+******************»*******'«-**■«»»«************ 

fc*******************************i^ . - ***44*******444**4* >■' »»***» '■ ■ . « » m *»*»*********************************^ 
t******************************* M ' ************** ***• -----' ■ ■■w*-**********************************^ 

^■♦■W<tf lyiHM * *** ** ************* -'«************************************************************* ***** *** ******** *****4******* ***** *********** **************************** ************ '•*••••' -•• w»99*^*»9*44499»***^*9**99*9*9»*^999**^99**9*99***^2* 9 ***** 99999 *** m9 t** 99 *^211**** 9m ** *^^ **ZSiiiiiSSS***iil********** 

>••*•****•••«* t********l***' * ************************** ***»***f ***************** ***t* ***!*****•**»** ******* ********************1**« ***•••••■ **1************** ********••***•• *********************** **1*********1**I******* *************** 

>**4****************4* ********* M4******4* M -44****4' ■**4444**^***»4*****4 4**444********** ************* 

»**44*44*44*4****************************4* M • -4*4***- -*■******** ****** ********************** *4444»*******44*****************4***4^********4** M 

^ ywt«»w* j^t tttifltt^miwttm*w»*w w«w<ny4H«»n ittUttf i*nt t flM<HHtt<«tnfjmt*tt;t«<*ttw<*mt<wm"WHW*t * . - . .•******- >f<f***t*4*t* * *«Hi*» f<* *t*tti* ***** i< ;;y;;;»;;w tt*fM*** ^* ***"t*****ttt*Mf * if yf f f y* * ff****ff ***f **UMH*tt 

> ■ **tmHH*M*>t*»t«******W*ft**Wt*l*M**t*** m H fm **t***MlM***4tltftf** * *H *H**tH«M 'lH*****n*******M**t***t***m*tw*tiifm — ■**»*■ I***n wtwtf i ************************ ****** ******************************* ******************* 



Mil. 



v< 



^ 



o 



■X: 









to 




jjH::::: 



"""" iiiiiii MM i n ii mimmmmuu »t»MM»i ii i i iiii i i i ii»)ni») i »» iiii iin»l l l» l l l )) li » i | | | | | || | || |tt li m illl lll l UlUHll»»H}»}» 



'-t 



.-•to 



^ui 
















♦ »«»I *lf »««a«aa«- ^ *********** ••.»••«.. ••••!* [M*TT***444***I*l*I*I**l*****a 

******************* • *•#"< ..»««««»»«»♦««»« *♦*■!!«• HHHMtt illW* >H MM jH 4ln t|M;j U«ttWWt<M«tW< **»H* I« »«» j**--- ■* ' 



" " ."...— ~ -^.....jy«jl............. 



• : Jtl»iftliHl ii»wO ii lIt!JJit * w 






. . . . . - ,r rrl f**44«<*f «***4****«*****«******»*a*l*i***ff ***«***•* 

■jj jf jjjjf jjJTJJ??T?tt*****j****tf** *»*;jjjl**»« *»»•** »***ttyj? i 1 










i mmwiiuimwm m 



a 









* 



*. 



3 



[nil 



•St. 






ON 

© 



o 






ipij 

HHHuHUHH:::::: 








^::::uHHlHHt: 







!KS 



■fB 



:5 



H 






O 



w 



!•••■ 



o 




ijj ffl jj j jHjBIS,-, 

:'! jUi:;Ui ii;;::ti!Hii 




jam:;. 



************* ******* t*****ii*i*ii*iit*i**i**i**i***i*i**********i****i***ii 

|:::::::::::::n:::::::::n^:!:Kturi:n::::::^^SKCsm|» 

l::::::::H::H::::H::5n:nH:n::li:::::u:!;SH:5!n::n;irm;HrH 
i::::a:::::::::::::;:::::::i.-;:rf:::rt!:::a;in;n:Kn^aaana{na 




o 

i--i 



«5 



lit: 
on 






Jiir 




.;:;;;;; ;;; ;j fl j i|ffi UJijjj|fiffi::B; 
■******************•? - •••**********tf*** 

:ii:::i;s:::sn::: ■■■ gjHKT- 
!h5HHHii:inHHi::::;;:yii3i:;;; 

'"jjjliiiiiiiiliit"* 






Mijjl j j 'l lli ^^ffl 



HHIir 



»hiisy 



»■******************!***** **^******************»*************^ 

W ********************************^ 

********************************* M 

******* ******* ** j **j ***j ********* **********j****^** i****i*4* *** * **4i *** *** ***** ****** ***■ 

t*** *****^f^Jt * Tref**f** * *f****t**** *T re*t* **T*H****^ 

***********Tl*******************I*****IIf******************** ***************** 

***** **i^ ******************* ***** *** *4f j* ** *i** * ******************** ************ *********■ **■**$***■**** l . . . 

1 *•***•*****•••»•••••*•«< - * " *l****^***f** **^**I*********** ******************** ************ 
*•■••***** -.. . - **j** *********************** ********* **twww ^^ tn *Mt^f*- 

t$$$t i I j t i j j $ j j j j j j j j j j | j i ! ? t ti tii tt iJ ttttt ??■ " t n?ntttttiH?* ? J? ¥1 J Jl j^ t j|t f tllllttltillllilfii^Tf 
■III*******!!*. -**1**************1********* ****!****■ 




Sn5Hi^:ha:::H55^:H^nBd!:n:£{4'i5^h5H;n;HiUi:5aHi;niSanUa;:!n:;" 

t***********i* ****** ***********»***^ 

t****************************< ************i**********i********»« ' • • »' 'mttmmHffWtfmmw* 1 

'*******•********** >***4****f********************************* - »••■•***•*••*•••••*••***••••- 

f** * ***********l*l***** ***»*^*tt*********** *^****** * ** **** **** ****** ^* |*** ************* * **** ** -•******** 

[* h tmt ****************************l***4***t**** ******************* 

i::H::::::::::::a:i::U::::H:U?:::iH?nHHn!r^nU;i:Hnj^H:n::r""" 

1 ************** ****** I***!******** 1 ***!*** •***•**. 



*j^*i*i*****i**. *****. .***. « .*.*.< 

fUsHfH£HH;::BHi%:nnK:::j 




n 



***** ******* ****** ********** ************* 

HnHnHn:::UIi.*;n*S::H3Hj}*jni 

****** ******************* *************** »************* MMM f M * MMM '* ***-•*• •+*?' 

:n::r:n::;n::c::::t::::u:!:r^^urjun:n^--:~Hn!":H:!:::: 




*••****•*•*•*•****•***********••> 

• • • «•••*•*******•***••*•*•*•**•*•***••••••*•**** ****1*****J 

««»*»******************* *^*** * ****** *t ***** ** *^** ***fr* 4*** * 
********** ■*************■*****************!** j* ltj ****4J****** 

|ilOl!piillHi»li~|!:lijiiyi~^lii~s 



Hjljihlii 



Hffi 



::::b:u:i;ui: 



irt:iii:H3H:: 



^8g 



•iBHS-HK 



:U2HHnnii: 



sHiHnHHHHH 



tlltlililijIII IIlII • • ••II IIII 



••I*************************** 



•*;;wj??!j??*jj;j'jj»?*jjl 






a» ii MHimuui i iii ii »)iiii iiiii i»i i »i» iiii i i )i i i)iii i i iii i ii i ii ! iii|| )t ||||) | || tl l iimitilH»llU»» 






m 









;» 



IS 



Si 

ft, 





jttttjtjjijjjjjtijj 




ijjjMjjjBiiitiii 


ii«Hf 






i MuiiiiliM^ MfliP^ " """"" " """ 

; ; ;ji: lj ;:U ij :j;j!: ; ;j;l!l:; ; ;j; 



SsHB 



il****»4***«***»*XZ*******X**XX**l*l*** 

»••****** »*4 *«**«*« ***«fj**ff*f**2!TTtmi2** ********** **' 



UmJ jJSlJ mJJWSst 



, mmiimmmimmuui ! mi»mimmmmmtm i » ii mwtmmm i mm i »m i mw ll »MIIMUM» HTO 







- 1 ■ -m 






■1!) 



O 






ij|l|jjiijj j l i lll i jl iijf n 
' ^ ^^ 




jfj***TT jy***»y*********»**«*********^**I*S^f *********** ****** * " ' •• ' 



^^ 



!iii:; 



fflhiw,,,,,,, 






;»» i >i»»tinffl j tffl iii^iuiin»i^ 



•;;*! ;h***t**** ****************!**** v**!**********************!*^^ 



...., mmmm J8^^V::nXi- 



j*************"*******;*******************^**?****] 



■iiii ifin 




•«****; ;;**K&*m*»~**K i 






■;:!;; ;; : ; :;ii;::i;;ut!n;;:!t 






•TIT 1 
{F0: 

(In 
**> 

twij 

ui- 
at 



ST 






^ 

.**! 



,i> 3 



*1 



5£ 
i 

i 

se- 
en 

S 






•3' 



a-. 









ill 




*P$ 












•iS 


M 


liii 










: :"mUH*uunxujns^. .jjttt*;- • '• • i !!T?"::nn"! 




fHii 






jIHH : :: : ! : 1 : : : i : : :|j8:: ! j| j j: :::::::::: 






.::.';;;:;: "a 


aH«:: 






iiiiiiiiiiiiiiimiiiimiiiiiiiiiiiiiiiiiiiiiii^. 






::L';:j:::j:t!J;J: 




.«l ^^^^ ^ ^^^^ ^ ^ iiiiiiiiiiiiiiii^iiiiiiiit• 
• • • ......... «.™m.»«4.iiiiiij*^..ii i i ■■» »..««»...■ 

...iiijjj| M i)M M iiiiiiiiiiiiiii iiiiiiiiiiiiii : 

iij n iijjiim 




jjjj]jjjjj)j)]jjjjjj]j)]]]jj]]]j)jjl 




::UnHlis:iin:HHKs:::: ~~ 



illiiliilplliPinH: 



:;jj jillj l jj j3ji 
'■ f ii ij lllr* 



lliUniiiii; 

linHISilll 
||p|j 

i:::::£H::i: 





l::::H:::imH!HHJ 






















:iiii§pii 




jmmmitiuiu» i i ii iii i »i ii »ii i ) i )ti» i ii ii ii i » iii i i » i i» i i ii »)))m i l ||i milH I IHtll»»»mlHm 



£ 






■:<£• 






o 




30 



tft 



fb 
Sfa 



Sfi 



P 
P 






H) 



3-J 



" : ::.. 



^3 





"SS" 









1 




















iSli 








3X1 





*« i * ***{ X ** **** *************** ■***** * ^ ** *********** " ********* *j* *****»4 ******* mwm tt>wti»»t ;«;yyw t 

;*************** «*****^*****t**************** ** ********* ******?****** **********;*********** 



3>a 

im t«ttt«tt i***********************************************^**^*******!*^********* I* ************* 




i "»"H i » i »i»i»mm»iiuuiuiuiii iiii » i ii ii i)»i»)ii i iii i ) i iii i ii i i iii i) ii| | | ))| | |j || j ||j t | t| j | | |t | |H||j|i|||||||j 8 



>•! 

> 

f 



sa 



tu* 
rtrj. 

03 






is 






M 
O 










•insH?! 






:M 



*****«****X* ***{**•• ***••••••• ****«m*«J'"'<< • 











lijUiiiiiiil iiili i ; ; 



■ ■••■»»»»»f •■ff»»««»«f««f«»— «Ff»»«F»«»«SIZS« 






'''''''''''' * ^*****ttrf' -titTtftJJJJJJJJJJJJ?JJfHT^*f*Jt^Jf**Ht***^H*l^ 



























:|jHHHj!i| 









rrrr 

3*- 











,!> 






Vfi. 

tin! 

m 
























'Hnfimn 



i=f 




"?!tl§§||ljp: 



H::3ffi::S::::: 
: ff tlllllll|}}l}}}tl:i 



••»i»^»g::n;nn;:::s:ii;:::::::::::::::t: 



niifl 






jjia^iiyjijiijijiiiii:::; 

***t f TttTf ** * ***** ** 

[jlllllllll j 




:H!H: 

iJniH 



jt 4 |; 4tR Ir|5|ffff|||lt 

SSisHHSplHS'K' 
•nUdnni-n:::::::-; 
:na:::u:ts::i::::::: 



:::;::ta;^:n5i5:iaCT:5nM 

*»•£• ******* 






N.) 






c 



3i 




t|ii ttt iJij«« J itt JtJ*t**+tt 





•r:i:3Hn: 
1:1—11 

■■ 


::::::unn::n£n 




8^m 







tttf. 

•re- 



ri 

Hi'; 
C 



J 5 " 

1 



ft 



JJHJ 



a 
ft 
sa 

it, 
a 




^^siHiHHlliHlHnliiHilliHniilinilliHliiiiiiiillllHiiH 




Hffi 



::::::: ygunrfait.imii:nv::; 

IB i lll H I H I H SftH:: 





Ijjjjjjjljiijtjjjjjljjji $W ******t$****t M * M $ MM J?3J 

^;nin:r::::::ni::::::n;a^ua;;Syyn;a;^: 
aan3iii5h:m:.TSKmnn;Kt;::"::::::::::::: 



ppijjjiiyjjiijppl 

••*******X*****l****ll******* 

>**************************************** 

iHjs3nuI;::::a::un;iKHHEifi5:i 

;sSH::HHua;tt;reiHhi;riHinsti 



f jjf jjf jf jjjjj H 



>******************************>**»**** 
**************************************** 



TTJjjj*jjjjJtJjjjjjjjf jjfjftt ; jjjjjjjjjjjjjjjjj TTT TJJTTTJTTJTtTJJJJTTJ TTTTTTT ? ?J?tJJtT ^^T J 



o. 



3* 



•55 



5? 



v. 






■X' 





















i:jj:«j|lH«Ht 




|||i^gj: 




......4||U|||}* 




mijjjijl 




::::::::::!::::: 






•u:«H«:t«::H«i^^B 


:::::::::::::::::::::;****£**" 


:i||ipiill|||| 


::::H::K:HJ 


iliifi 



***!** ****** ******* * 

:: :; ;;m i; ; i:Ut:: 

•••*•••**•••*••••" 




i **•« ****»f ****** t*ft** " T***t* ******** 




mm 



SlUliUii iJi ili'iiiHiMiiMiiHJ] 



>5j 





""" """""""""""iMiiMM IIIIIIIIIIIIIIIiii " ' """" 

•' lllllll l 



■**■■■■■•♦■■■■■■■■■■ 





;;JHHi((j|»«< 





(ITTJ 








?'• 




Wi 


, 




J" 


*i> 


;> 


at 


;.n 


■* 



■u»: 



£?*! 

w 






3 



•n 



w 







imillllllF ! 

••itiitlliiitiK , 

! tnliii H]H liliilli i mf 

::aijj | j jjj i| jj maj«a- 



s| 




teffig: shhS i8 ' M 



iiaffi- 



Sss 



tftUS 



ijtniiijjjttjijic 












:!^_____iliiiii:illl::: 

"^ _ ii ___ .__ i i___i.i""" : ' :; " T * !r "' 



i*TwC*«*«] 



"" ■ ift f fff i ft fff ff iffifjf! " 






iiinft ffifff8 tfBiflillff li il8i 



j:SiH;i:i;i:i:::i;5i;:Hrtit~ HiUiSis:::: : ■ : 



:::::::::;:::att 
!:::::j:Hn;i:HHn] 










> 



5S 









Juitittrijii 1 ::!:::::!! 



m 



m 



\ 









aa«" 















::88::: 



•■::44jj4jiiiiiiiiUIII*« 






ISS H fl n ffl B BBal}!" I : :::: 

:snsH||KH:ijH 






***tr**T**«****t***f*f***;*****t;;*? , f t;n iiiiJitiiiH»JHH?*"***f ?*;****«**?**** t*"t 



















• '• "^jj^H ijijHjjjjjjjjjjyjjjijiijn^jillS 



i«< - <*»**•! r?< " * : : * it jjf jtf J $ J J t i\ JtSmIIT ■ tt?t? ? jf T jt JtT i ft **???? ?? ??+*' 



:H;5HHHn:::::::::ni:UiSBsnHHi;:: 










mmmmMi: 



K*4i«jiJBwmi*tt**h««ttf*' 



:::sll3 












■ ■tWHttf*tW«H«*« 





ftr 




n; 




.<*< 








m 


> 


^n 


a- 


© 


'w 


*t: 




US' 




nut 



sr 






inniit: 



ttiajimj 









H ill n iniiH'HiHii* 




^.Js<<S:l30::::::::s::i 

jjffljjJr.ijIjiHij^Jii ijjj j ijjjiliiiHJ 

It* **4 •*«*** •-****- •*2«t* 1 •***M*************«it**3 



■ i lMMoi i ' ' »■*** ji* M ********* j*i*i 
***•**•••» -I* ************ ******** ' 




!T::::ui«iijj::::::tittamn 
r[jjffffff|jf»nj;"^jj|jjjjj 

- i*-***************** ■ •**•***** 



«*I""*«"«**"*.?"*'.".**«****I"l«.tUK 

::::;::;^:^:^:^:::;^^::: Hi :t!ii:::;:::::::;:::imi»!^ 

******* **]******* m***************************** • • - *******f*M* •**•■ 

""*'" HUiHiaiiiiHriSHHKiiinKHJEiliilHninEnii; 




$r.::n|fft: 
iSStp 



::::::t:;::::ii:::::::: 



:&& 



in 



tl 'i iii i TTn* nTuninf 

HHIIIIIIIlUlllllll ll lliii 



iUHH jiHUiKiinHiHJKijHiEjj;::;: : i : :• ':: I 
i::::S::gi:5g:5S:::«U:::inS::::a«;iil;H;: 






o 

o 






ff;" 



& 



CT-. m 
CrO IS*. 






f5H 




::H; H ::::::::::::::j:j; 

**••••*••**••»*******•**•***£*•*••****••*********•***** 






'MMt Wf ** f « M^f <mWM% -....-.- ........ 

**f***»X***f***«> ■ *f*******l^f«*********fr*****X*'*** *f* ***'*'* fr****I**** ****« ••!***« ■****»*** *****] 

'iiiiiii i llll l PBffiitiiiiiniiiiiiiii' 

.*****. .**j!i!i!. * , 




::::::::::::;HH: 



*HnHH»H*iitt itHi*. .:IHH* •• 
IJillllllllSsHHilSijjjiijiHHiifSllliKKi:! 




HHnHHH 

jjiiiii l ii H 






• t*****!***** 1 1* *♦***»♦♦****» ■*•' 

**** *tt*»*f* ***t*t* ' ****** 

« * * *« «fw**lw**'*******l****'I***- 

:::::;biH-n:j5JSinyiH~ 

IHiinS-iHiHilHi.™ _.™™.... ........ . ._..._..„. 

-*ZXl**f *****y***^f*J *J***** ffjj* ********y*******y ****♦♦**<**♦♦***■;****■■***■* jy ******* »****If*** 

I»*******I**********1*****^ .•-**+ 

. ■*****« *I1************IX***** I ******************************I*^1I*****I ****** ■*!***********♦******** ************** 

• • ******************************************* 

-^ *****«■* * f********T**** * **T*****f ****** *** ;f * ****- ■******* f**fj ^ T*** j******f ■■» «*y********»******************** 

{H?? ;; igtHtUUiUa i j jj m jjjjjim 

f*yyf***>f**y** **y *** ******** j**** **********f***f*** 
****X*X****4* •***•• ********* t****************l****« ***»***•******••• 

iHS^jHsUrfSKUSHainZflilUilih^iiin:::::"::::: 

•****X**************4*4*************** *4******** ••***••••••••••*••• • 

i********t *********** ************************************** • 



IjgijjjpHJJIJl 



".9 



: 

yt 



a 












PH. 






o 




pp 



jtjmmj m 

*** *******¥*********** 



jiiiijiii.:: 




** **** ******* **? ***********' 

l llllllllllll B nttftf^^ 

m**&««*t M «*m**w< » lll »m ^ 






4fX«***IXMt •»**! •****!**«*•••'•••**«¥«••** «t****t ******* 

»BuH.JT?^HH i nH;:::r::H.^.HHi.iTT$H.H. 

► ■^■■^♦l*II»X<»»««iiit*iiI****l*»**<*t^******** ************************ *************1 
■ *** * ******** *** **T ****** *************** ******* **** t* ** * I_l 

t *.. H ..nn.iHK...nni^i.ni.i'B..HHT.nHtT11i 




II 




"I 

re 



CJ\ 



-J m 



g 



ft 

fir 



•*+**+i+4****99999J9i f!!;!! ?; ! * " •**••* -*** •* **• ■ ■ w t it i i ; >f <. 

;;;;|, .;;;;. .;;.;;;,! „ ' Mulm!" m' I. I ,, I Hffiffii 

~ "~*"l;iBh~~^tnsfHjH^ 

ugi:::|tugun;n;:nSnHun 

„,„„„„„„„„„ ■„■ .__. „. . .. „ .. iuuimii u jijijijijjijijig 

444 444444 $4 44 44444 444 **>444*t-^»**4444444t* * M **4** . . - . . .»fiU, «4* -4*4* **»4t 44 44 44 44 4444 4444 4444444444* J 

********* a********** • '******___ .•*•••*■ »**••-.... .,.,*••. t « ny»*Mtititi*wt« wttw 

f ***** ** 4^ ** ******** *■**** ***$ *** *** *************• t *m< ii i >n JMHtfiww ****f iwmt»**inti *■ ****y**4*****f -•*•*•********- 

■.,„..„„.„„,„.^^.^.„..... . . ..... ........... .. ....... ..... .... ..iJiiniJ'JaJSJii^i 

jlj jj ;;;;; ;; jj ;;;;;; ;;;;;; iifes Jg? nsir Tf -'i MliHi i li BSnt&la 

;;j;j;j;; ; ;;;;;;;;;;;;;;;;;;;;jj:' ■ ■ ,. :> ■ g ; ■ ,u, *!:: jm jte i^jjmrn KJjflt j j iiiiii 

mHtmillllllHIIII H lllllllliSS::::^ 

,, .._,„. „„„,,,,; ,„„, injjnjlfffijfl 

' ' . . . . ************4l**-^******t>*******l''*4 

_____ _ amfiinainKaassaaiiS:::: 

*** * «T « » •*•»•••*•*••••■ • *..* - ••••••••-•- tt* -*••*********** j4***4******************* 

• *X**l***»**********->*** • . ••****•*•*••••..- - ... - I*********************« 

***444444444444444*444t44444444444444444 < T t 3 t ■ 
- • -*******i*F***** ***4****;**** ********* ** ** 

■*********I**4*******t f **********l4****t** n » 

■.,.j-„.„„_.„.. : : sna;in^ni;amtcsa5^ni:H^5; 

* *4ff44444444jj4J44444j44 ^*«**'**"*-'*-«"***'«»'***'i'****"*'**'«**'*'********'*n'f »'«""«»*ttt^ 4JiTTT?TtTTTTTTTTTgJtTTtJTTT 

}*4_j_ _ _jj_j__j_jjjjji«*'"r^^r> r .-.-"*r...ir!. . *».,r. "**tTTT____i_^____i_i_________i________H 

***,*■ *•_*,*. •*__*•* * 

-•iJJJJJ**!* •••<>>-■ 1**11', ... t lt . -It 14444^444441444444444^ 

.**44444*»*»< «•-<<.. .*,•--. . .. . . -»- ■■■♦JJi. 4444444444 

uiiiiii:::; :::;::;: :::::;: :;::: ::: :::ilUj|| H||||||^ 

***_****^********** *******?***** ********* 

..;;iiii>ajj»ijnij)lii.;;.;;;::;;: ._■;:. ■■.■;;;;;;;:-.;:;;;:;.:;;^ 

''**_j ^JTJJjJJjJj???Jj??Jf *****'***********'** t **** < *^ 

■ • * »4*****-*******************l******** **** ****** *I**»*** ** **** **M*^ **t^T*t ^******** *****^**** ***** *^*** ***t*** **** 

-.*M*************^**»«*4****************I***1^**************^***************4********* *********** * 

t***^9999Ztt^**^**»99mm»^m ^*** **^9**^Xf***9*t9999999lXi9m9999 f\t f9**** ^^9 99999m9999999****9*****m9i*Zff* ^Xi^ ff*mt9 
***I********* ********** *********I^*** ***************** *»******^*****4****T*********4*lt**^ 
■ ***••*••••'•-"- ■-■- ' - *** ** *• ♦«»«— * *j« »^f4i»» 4«* fr4***** *f *t*T****T**tf** *t********* *****T ****** T******T * TTf ** ***** 

■ •* . . »««»»»4«»««4«««»««»»»^i4l«4«»»«f*M***w****t*^**4*^*t**4*4** 

• • ■ - 't.in 4 <^4* ^»4t ^y» 44*44^* <4* <»44»** <4» 44*4»»»*4i*4»4»» ff j* **# Hitti*tn*i i »i i| > 

::;::::a;Ka^s;snsKU5Han;:at;ansiiH«nai;ifaHta;K;:n::h:::::::::::::::r;:ti:r!:::::"::::::: 



'IMtMM4^4M44MtMt4ltll^lJI^I^WI^?^?^^l^ll^l^?4*??WJJJJ?? 

mmrttiScniT. 

__§ 







-**** I**l*_ **4***4j***************«**- 

1 - - - ^ - . **4lI**«*4 f*X *****i* lf*4^Z^«*f *♦#***< 

**»?4*********T*****t ********* ************* 

ffl iii itlii iffl ii il ii) ii jit 

'*■**************************** ********t**;*! 



StfftJt'mjffl 



:Hm 



•:----iifiS: 

::_:i____ 
:__:____ 




tijjfljttj 

H51:USH5HiHiiiriH::::::i5rs:i::H;'l::::::^ni^i: 
:unn::::uxf;:K:::.::::::::s£tn:::;jJ!!:::::'n£us:: 

US^aUHinhiU:!!::':::U5i;anli!iiy.i:::::Unri!H:l 
******«*•*« *****«>«*«**« • • ******4**"*******H*ii******___f______' 

_-:;5:ks!j*:H:::::__;:s 



__ _f_ fU_ ___j_ iH8i!!gB 



:!H!|n|:j 



^u:::i:^u-„-^:::::;u.-::^in^:n;uru::n::uiirina:::::u::nii::i;i 

>***********-> 4* 4**444444444444444444444444444444444 

r;::::i:n*-i:n;:n;:^i:::i:i:;:::aaaa*tisi;an:im^:::: 

«H!ii::::;:Hn:i:: : :::iii : i: ;ii;::;i;ui!:i:u t i;i;;;::i!::m 

a_________i______j__ ____ _i_j 

::::!::::::r;::::i::i::i:::::::::t:ur ::::r:u!:!:ijaj:: 
:;::ag:.::iS::..:g.::..:n:nMH::;iS«UlinHaS;:: 



*2 

-Hi 



{3r 






•a 



8 










T**********************T*****fT*****T*******************T*T**T*********W 






Riii;;f%HttHKr ("nnrrini? 



BUI 



mjjSl t iliiill 






iMjiMiMljiMiMMM 





















^uiiu^u uHanHnnuaacHiiiijiamin;;; . 

*++♦$? t* jt Jt * *t t^?! J ? it i i i i i i i if i i i i i i ? *** tt*t$*? ' ' -"*""*"■**'"""""""' 



* *** ***** **" * *********************** *«»***** *t* *t* t*t? * ***** ****** 







;t:;t»itnn » t:;fitimKttt;iji 


















gtnguxgg 

iillivliilfH 



t*niiin**i*n***t*u..j»»*. ■ 






»cH:n 



■ •**-«•••-•«••••- ---" * • > *' .•-•- - - ,..,,,.,.. ..,>«.«*«*.- ♦♦♦**jj»* *J j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j j* j j j j j j j j j j j j j j j j j j j j j j* » 

!"•'"•"!'•-' '.'.'.'.'.'.'.'.'.'.'.I'.'.'.'.'. '.''.'.:'.'.'.: '.',',','.'.'.'.'.'.'.: '.'.'.'.'.'.'.'. '.'.'.'.'.'.'.'.'. ';;■..*;"■.;: .".*;;;.*! ;r '.'.'. ***""**»*»********l*{«j»f»»* ffl 



so 

o 



30 






rut 










„„„,„ „ m „„„ H lT T lll TTTTB mTT mmT „„„T 

** ***** ********************** *** ** ******* ****** * j******f ******** ************** ***** j***** ******************^ 

■ »******^*f*******F************************** **fr *y* *f^** ************* ***************************** ********* f***** ***j********** f**X* ********* 






Hm::;iii!i j i!i:;:: 
:::::: !UH: : UiU5B!H::i : 

■ **■• •**«**• ****X**« *•**«**• • 

■ *f*« *****»**'***T********** •■ 




i i jjiii jjjHjjtiiii; 



:j;;j:H it ::{H:HH: 






ijjgljjHjijji 



ijlliawslr; 



rjiJUniS 



tttxilu: 

j Tl ii li '' 



!;n2jn?&: 






;::!!ii!!;iiyyy!;i!il!=i!!ll!l=!!i!li!iiii!!!H 

jnjjjjjjJKj jjHHb:;:: 

a***Bt»4*M*l*****a*M*********4*****«***** ********* 

****X********XX**« 




** ***** ********* ***** ****** ****I* yjf* I 'w<iw !♦*»*«• n«tt ' - - ■**'''*'"*" - - - - 

****** I***- t***4f******Xl ******* ****************** 



i**?****™***** ••**•*••••••« 



ii*i iiii i ix i 

!tI|ttljt7Tl 






H3HUH 




****IT**********t**** 
*********** ********** 

5JH5HjHH!K::n 

sliigBajgaplKliiniiU! 

1 




:::Kjf»na 
snBHHHsH 






j mj i jjjiSjtfi:: 



ijiiiiiiiij j j 



:h*.::^::u:::u^u::i:::::::: 

fjtSjttttt^tffl i iiin ii i!!!? 

^Ittttttttttt UTTT7 

,****l***********************y* 



;;^{ia«mni jjjj j j; n 









33 



as 













Hi 



Cfl 






•n 



o 
o 




|||n| wtmwHwtwawtwtiJiiBi 

t ___ . a ff^**t^TT^********* ************************* ********************************** ;""'■■' 












»""' ***' "" ***' *■ ■*'*..: rr i !!•••■••••••••■•••** . .*••••*••• V' •••?•••••••?•••?••*••*. •••*•••*•*. . . .** 

:iiii!iii!iwinil!i;.. 






























**::u:::: 



iiriinninmm-iimiHlln°*!v 












ku:: 



ii^mmSS 



888£ 



$» 









' iiiiiiiniiiniii nin ' 



^mg? 



" : 8IHPS" 



»***?1**!**?T*** ••?$«•! 



i tfliii 5i *«mHiiiJ 






iff** 



iffifllfflifiiljflifjj||j« 









jj jjf ttTttttTtttrV ' - J$ jit j? j jft j< 



"""*" ii H iiif ij ii ljj 



;»::»£** nx»in:^^:£^::::»:::::j 



^^^^^^^^^^^^^^^^^^iggP 
















~ft~*H»**in~:»~*** 












:JH;JJ:::nH;;;J:j::?:;;:i 



'"'^••^••?'!J;!J'!?'???;''?Jw!JJMtn!t!;J»?J^t^!^^^ 



** " *f ff ***************** *****t ?**********?****?****** "* "**?**?*"* ************ ?** ****** ****** 







' E$$ j$$$s$$$*. ? $ i iiii jt$l 1 lllllllllllllllllllllllllli ■ 



liliililillli 






•&■ 












I 
"5 






ft 













t">- 



•7D 

1 



3 
















h-i 

tiri 

05 






si 
2J. 



■n 



c> a 






(n^ 









■«? 



tO 
O 




*********************************************************< 
************y*** * * **re*****T********** ************ *******1 

Ijjiiijijjjjjillllillllllji ra 
iiiiiiiiiiiiiiiiiiiiiniiiiiifiifni ffi fflffltiiiiiiiii 

- - - ' ***"*""" *■ ******** ***f* *** **** *f***- 

** ***** ******* ***********i - 

********** ***^* *****|*** ************ *********** * **f **4** f* *** ***********. 
***** m « ********* * ********** ********** ********** ********* ** *fT*** ***** ' ' ' 

**** t****** **^ ********** *** ** ************ ... ± 1 _ i 

****^****T*^!*»^re************ ************************************** ****^ 



s f| r s gf | IHtilfffittiii ffff" 


: i»ii»tiii»*ii»ii»»ii»iHiiiiiRi» 


^ffiMmlltllllllH 


:*HHH::H::H:H : ::..£:H**.:.:...1..K 





-***** *** ****MJ ********* ********** ******4********* **i * j**i** *« 

^wmt<imw *** ^*f**** * ***** ^** **^ *^*******^***** ^**** ^ ********** *** * *** **** * 
t ********************* *********** MfX ******^*** ^*** **fr*fr^********l** ^**** ****** *^j^ **M 
>************************* * *yX ****l* ***$^ **^ *fr^ ***********^******^ 
>***************************** ************ ^ f *****^*******;**** *^* **** **************** ****** ^ 

********** ***********^************* ********* ********** ***** ************* *** *j 

•* * ***** * *** * * * ** * * * ***** ******X* ******X****X** **X**to********************4***^********************^****X*< 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
****** *"""%** *»-*j*jj J******* *******' 



******************** 
**?***** t*********** 







38$ 



ZZUZ 



Mittiittmtt 



, llll fttffi ii lf i iiiM ^^^^^^^^^^^^^^^^^^^M 

t******************************** H 
_**** ************************** * **j***** ******* **** *********4****** ************** ***************** $ *** * 

*****1********************** *** ************************** *4*********************** 




************ *** ******** ************** **4*** **** **■ 

**** * ** **** ***** ***** **** ******** ** **T****t* f***t ****■ 

'****^**************************»****^********************1*********- 

M ****f****** M ******************** H 
fc**********************************^ 
**j**************************** *** *** ****i****** ************' ' ' ' ' ' 

********** ************ ********************************* ****************** **********************!** ********* *********** 

:i;s;h::ganus^::::53Hs:::s;:puK«iin:Hh;fl3::;ifflfanssreS.:sms^^ 

M******************************** M 

t************************************** 

t^************************* M ***** MM 

«««***$»***««*«*«*«*»»***»»»** »******»*«*****«***«»***»***»******»**»* ***$$** «*»»** *********** ******* *«**»***********»*****»4*** *********** **»*»**t»»**»*«»***»»»*»* ******* »*»»yf*' 



•■i-Sli-ii—iji-g 

*****!***********i*****- 

•■■■■■■!lll'IHJJl i;: ii i : : } ji jH;iijjiji 



iniijiiiiii: 



i**4 ***** ****** *** ********************************** *f** *j **■ 

tl ? ?? Hi i***ii ** ** *** ** is***tHi* ** **** *t*********i*i*i*i* ****x*x** ] 
*************** ********************** *****************«*x***« 
.irr....m :n^a:au;^::K^man;na^ar 



************* *1 *************************************************** ***t** ***< 
■*4** **t ***f**********************************T************** T****f**t ***** * 
'************•***********••******•*******************•********* *****4******J 
***t******************************** **************************** *********T1 




■ ************** I ******* ■ 
********************* *** 

L^tHull^rKniinnaiHinHHj 

mMsm 



**** * *tf *** **** ******* ***f ***tT* tT* ** ***** **** * * * ** ****** *** ************ * ****f****^****f ** j*f******f jy********* ********************************* *** *** 

***********l**^***********I****I*****^******^**************^**l*********tt 

*** ****** *****4* ****T***t *********** **t***t *********************************** tT******T************ ********************************************* »*j 
*********** ************************* ************** ** ***************************** a******************* ****** ***************************************< 

3 , ,************#******************************** 

P ********************************************** 
*************************************** 
*************************************** 
****************4***************** 
*************************#**************** 
*************************************** 
************************************** **************************************** 

**************************************** I* ** ************* I************- 

************************************** 

************** ****f***************^*********n***********************' 







si;H3U3;KanuS 

* **************************** •*• 
«************f************X*** - ' 



88g 



fjjjfffjjjjjjfjjfj 





ijMliijjj jj jjjJ IJij ii 

%ffi j jit i ro jf ff tft ttttt ttt Wfljfc 
UnnDHiiHiniluiHlnHHiS'HtiU: 

************* •**•***•••••••*•••****••**••**•*•**•*****•••* •*••*•****••***■ 

******************************************************************* *****n 
************************************************************************** 

[************************** *********** *************************************************** ******** a****************** 

H:H?nDnnhH«H»3Hj:~j!:ffin~nKL^ 

Oil mi i n ***«****#«************ ************** * **** ***** * i * * * ***************** ****** i********************** * ******. 
^***********************M ************** 
t ****** i *** i **** a ** ij **********^* *************** 

■n-;?;;:::::n:ai:Uha:a^:na;i';'^a;'u;'sssa:';^ - jipnna:::ia3'j: 
' "iHH5H;UykiijinnH«jUiJ!|ii 

r *********************************************************■*************■■"■■* 
__■**********■*****************■**»********** »*************f ************ 



:: : ;:i;:::j n5H tHiH!HHHi: h ii:i U U U i " ;Jini:|;U i :ititi^:aim: J 

-********* ***** ****************************** ********* ***j****** * ***y * ******* ***********^ 

nnHHHInt::3u^nnHsnH:nun;nnHnt*^snntfS:*4n::nu5Bn!:*i 






-******************* **x*********************< 

^:nangsn3ian3ii3;iH , 4t;'c;» 

!!!!!!!:!! Ill l lllllllll 

•nnaiHHgfas;:: 







******** ****** frit!- 

*"■***** *** ********************** 

t*tl?* ****«??*?***«** *!**?**** 



:tjj:::nnn^: 



njJni!iJintHtMH»{i!Jf}iiMMiiJi: 


uniinilii 


lunu:n:u:::un::*H:Bj-i'nlTH:: 


:HH:::::H 







i*;**t::: 



t****jj**4*^********** j*** **************** ******j*****f*******jj**** ********** jj****^******* 

>****************************** ************ ************************ **4**X****X************** 

ffiJ it mwi imiKi WK li t l 8 8 J H i m!t?ti!?i??Si!i ffl t tt t tl ffliiJSJJiJiHiB J 

i ********** t*************II* **************************************** a********** ************************ ***** 

t****************************************** 

>*************************************** 

1 *********** j** ** *^* ************* ***************** ** 1.... ........ 

** **** *T* ***tT*t*T******** *********** ************ 
- ************** • •** * •*** *•••*•••****••*•••***»**• •* 
**************************************************************************************************************************************************** 

*** ***f* ******************************************************************y ******************** **■***$***************■********* **************y*****fr 

'-' !!!!!!**4"w!nS**HlI*w*»I**!£***I*X** •*!•*•* I**m*!l**t*SI 

******* ************************************** 

t*************************************** 

-*************y* ******************************************************* * j* *************************** l * 



HHHHl 






a iii«wi t iH» i i»»» t 



■ TTTTTT T7* TT ***************** *********** 






Vi 







::::u::*^uus 


.u;::;:::: 




:::::::::::HS£::::::::: 


iiiiiiiiiiiiiijiiiiiiiHi! 


pJ : ""*iS^^Mr 




^tt:it;it«|U|jUijijiUj 


:*H£;iHi||||flf||jffff|j 


:::::::!:!::::U:n::::H: 


::::::::::;::::n::n::::: 




IPm-fa 





o 




jjjj j jjjj jjjjjjj gi ___„„„. 



iSjji: 



ZTJte 

;; a mjjjjjfmjjp 

iiijiiiH Hi i iin jji ji ji;: 
iii::::i:U;UliUU:::::: 






?Hi;Siii; T Hl! 



fii 


gjjfj 


:::::::::::::::::::: 




::::::::::un::::» 




:::i:::::::::::":U: 


;;;••*«* 


Hi::: 


jfggHKHnjHtt: 



gmnmmm 



:H::::HHsHHHH:::HH::::H:::: 




mmmtm»»«MH«mmm»ww *** w * mm * H 



4*ii 



W% 



UXc 

m 










f***** ^ ********* ^ **^^*******^************************************ ************ ****** 
l*^*!*********************^*^**^*********************************************** 1 ******^ 



******* a************** a************** «***••* 

:::sfit:B::j:::«n5a::; 



- ********* ****** **** ***^**t*********t************t******it***t*Jt**^*X 
* ****** ************* *^B**^^**** B X************m************^ 

• •■ ft************- -*******************m* BB ***** B ***********^B** « **** B ***********************^ 

• ************** -*** ■ **** ****^*** * *^*****t********T*****t************T**** ******** ******** *********** *** 

■ *** * ** * **t*** *** * * ** ***************** ******** t ***** ****ti _ _ i ____ ± , . 1 _ 1 _ ,, .:ii.ii.„ii.n i___x-i-n- l 

witwttwtw<Hit>H ******^* ^****^ *** *4**^* ******** *** *********** ************ 
****** ****************************** *** * ***** * •■t*^*t **** TT^T***tf ** *"* ^^ *****t***^* **TT***Tt***T**^**T****T***tf 

*********************** a******************* *! I* ******* j*y*j*j^* ***** ***j**** * ************* **** *** * * ****** 
-*************** **************** *************** * **t******t*t*****f y** *** ****** ********* *** ********** * ******** ***** 

» ;*! *** * ***** *** ******************************************* jf*Xf*4f****j****** ******* 

J::;nH!::H;!:n:H;;n!i::S;:;::j:i:i::u:;i;; :: ij ^ 

■**** i ******** *****************^*************** ***4*jj******** ******* ****** ' 

********** ************T************* I1 *X*4*****************»**- 
******T*********************************jj*jj*jj*******j* ***** ****. 

.!u*^nuu»3:nu*itttx**^*?*?U*?c*i*^u£ 

t**i*************************** n *********** *******i***********************»*l« 

-*** ************************ **** jj* ^***** ^*I **l**** jX^ j jjj^ ****IX* ** *Xj 

■•***** ****** ****** ****** ******************** ' T.,T,T,T.T.,*rT r , , 

'** * ******* * ** f*t*** * ******* **f**** *t ** ***** 

**** ** * f***** *********** ***;* ****^**jj**** 

- **** * *********** ^*****4 t*4** **^ 4 ***** ** 

********** * ******** ******************** ********yj 

****** **X***1*** ****************************** 

:::;;{ijjjH;p^!!iii;!!iii;i; l l;;;; ; i[ n j 

r ***** *?***** *TT**f*****f***************Tf" 

a*********************** **x* ********** •** 

>************************************* 

" ^~* HHIi H i i T tt liiiiiiiilii' 

■ ■ - - ■ - - -,-...-... ..*«**•«*• «.««««.««««.«*.*»*»»**»*** *»* **********y *»* y **** *** ************ 

iiH:»::i::H;:H:::HUH:n:::H:H:::H:HH:H:5UH::HHn:5::::^^ 

************************************************************* 

■ MtttM « **«««**********************************i ********************** ******* *****$*$ * ***************** 

MtW **************************************************************************************************** 

>+*********+***»**** i**3****t ***»*************************$* f M *t» M *Tt** M 

::::::::::::::::::::;^:::^:::::::::::::::::::::::::::::::::::::::::::::::::::::::::i:::^:::::::ii::::::n::^a::sai:5n;rtnn:-: 



mwmmm»mwm t »mmMm *»»»* m « 



3 

•-*£* 



> 



n~\ 



IB 



feW 




t wwmm t M tt wmw t w tt w w w 




32 

m 

w 





3S 


V 


D" 




*KS. 


(•••) 


, t 


O 


5 




w 




TS 






!C- 



:>:; 



-4 



3 





* ' tfBjffiTBH] 

ra if aiiiliilijiiillljjj 






HHiHHH£ii::iHiiH?i 



ililinHnnlilililliliiili:::: 
jH|j|::j:|::::HiH:::::|:::j:: 

iiiiii:i::iil::ili:HiiiHHiiii 

llllllllllllllllllliiiiiiiiiiiil 

t:::::::::::i::::::?:::::i::::i: 



plli 


^Biiiiiippjjj 

::::::::::::::::::::::a::::::::a 








a::::::::-- :...:::::::nn:::: 






>********«*****t******a********l**»*« 

iniaH-gy-ninniiJp-inE-H; 

iH:::::U||h:::::-H!nJEi::U:::: 

'"liSjiiii 




jljjljjjllli(jji 


WSBi 


li^iJffKsBi&S&H*^"* 








:::::::::HU5: 


riHSiKi 


4***»****I***********Ia*******t*- 




Zir.U'd 


>****•«****•********■•**•••*• •***! 









mm 



iHHHHHHEr 1 " 

JJiJJMkinJJJiil 



mm 



;;;■?;;;????** j*jj'«?*ij!'*f 



HnniiiyiiHiiili;llil!::l::::i:::::- 









■ -J******** *■****♦! *«*«»***♦«*************«*** M"MM>MttiiiHWtMii»H*tMMMMMt 

• ■ ::HH»i;;innadi5gHi!ug5r^nyHia:Hi5HUi::i:::Un:ni:::5;H::::::i 

»**+**** > ******************* > **************^ , »< 

• * *»»»****t**** M * MMM * M *t ************* *******************************************************■**+**** 

!■•*■*•*■***«*** 3**1 I* *X****X* ******«*•**«**»**•*•*• tall** t***a***Il**« *****•*•**•■**•••* 
■fa********************************** 

»*-««>** + **t*«*>*4***********************************^ 

»»*+*t »♦*♦*«»»>•»*<** ****$****** > **********************^ 

>-'- ■ * * ■ «»j«**»«****** *j* fr« j if $«j$ »^* *4 *************** j*** **f***9****m**99***m9*m ttwt*ftt* 

, , ........ wwttwHtnnMl*4 TmI < * t * «nf*M<i f i tn i H *»>w<»m*w*tMtt<iwti»n*t 

p - ■ ' ntwwm w **^i* f****** ^** **99*************************^t 9^m ****99**m**999***** 

************ > ***********************^ 

**»***** ***fr *4*« ** *** ** *j * t****j*********»***********T*** f*** l»*Wt*M>Wt H^Ht* 

*»•«•••*•••••»•*•••■»*•***•**»* *^»****^****^«**^*«^**^^***********«******»*«*^«*^*«I********^«*^* ^ i*^*^ -••- •**••■ 

»******+^**»*W**^******************************* H -♦**- ■ ***** ** 

*************** *****+*^****** ******************** + *****^ - ••*+« ******** 

******************************* i** ********** ****$*$*** M ********** 

******* ***************************************** ****************** M 

►**** ****** * ******************** M *** *************************** ***^ 

**************************4****ii***********^ 

^*^**********************i**i ************** 

JljiUi UiiijjiB ijjjiiiiittiiTO 
::::::::::::::::::::::::::::::::::::K;:::;::::;::::::::::;:::::::::!::::::::::;::::n::::":::::""i:":::::;:;:::":;:i::n::^:":;:a;:n:.:::::::""t:::::: 






&I5I 



HulimiiijilitftS!:; 

•JHtJmi ilJJi liiJiJJ 

iisSjEjijIijitpiilj; 

liniiniilililnnHiii 






HHcr.; 



^ggjij 



■■i 

IJi iiMiii ll 

•• ;:::nHg?Hijii:::: 

• ' . '•f**aa***«***X*****»*> 
«.I«««M«««{l«»»««« «*ff « 

-*** f*ff jj jjjjjjjjjjjl t jjj 

iiigiitnEIHSHi:™ 
::tlH::SHHfKiHt::::: 



;;:;:; :? ; ":'^:HHf|{gHtt W ill}l l}} j 
::;;:::. ....::::i:nS::j^ia«j::: 

:D^£J£:U:U:jHj::{Hi::::jH:{jjj: 

jllli j jii U jiiiiiiiittt t Jiiiii M ijiJ t tiiWl 



to 



W t WW i WW t j WS 






•an 
.nn 

•fD* 

i*4> 







!|^:::ttttn|j:::atljn.::^|| 





i •• ■ *****•******•**•**£******** ********************** ****** ******4********4**************************** »***********< 

**************•< 



*****f *********** * **j ** ***♦■ 

********************************************************** www<t<tnwi*t m mij 

imww tt< $**********» ********* ********* *** ******* ****************** j****f***j 

*;B*;.*...********BHit*%.h***Bj ^^ 

■•••••••••••••••••••••••••■••••••^••^ 




1 '1 * fii n t "i l<t* » »<T<n » f » »«twIt**<HiIiHww« 

»****************** $*** ; ***** ****** *** ****************■ 

- ******************** *** *lj* ********** y** *$*******« 
, , . , A « ******************* ************* * ***************** 

■ - ■ ■ - ■ - - ■ hw #w^;m ** ** t m t**t*ff ************ 

: :::tiiMM MMi m 



****************** ************* ********** 

!***♦* ************ *************** ************ 



> ******************************* ****** *************** ******* ************ ***** * 

<****************X***** 

********************** 




• ********** ******** ******* 

l » ......tu 

**.*J..H*B?bH. 






;...::*..*:.........*:...*::&..:......*&:£ 

i******* ***!****< 

I ill;: H I II iii i i' I IH U I fl Hi i Hii iiiiii H it 1 H i Hi H Hi iii I i Hi H MtMJis 
:up:»::s::t::; :::i:iH3inHH3iHHi 





.:::;j;;;;j;;l;;j;j:!;l;;ijj;i;;::;:j;::ljj;;H 








IllllllllillllllIIIIIIIIIIIIIIIIIIIIIIIIIIIMfi 






^ffitPtllf 



mnnff 

jiiti: 



au|t|:l:ia::u||:: 



IK5H! 



iii ii iiiiiiiiiiiilii »H lH i!i! i l!iH 

•■n-BUHHnHnnnniHinnHH 



HH:1:: : J::' 



HiHEHilHHi!::!::::::.. 

»»»»»«l««»«»«Jiliiiin«««-««---- 



::nn:nnnn:n:i::"::i:: 
::u3ss:res::::::i:m:: 



HP 



ixrav. 



wuuffitjmu 



xxr. 





:::::::n:::::nu:nn:: 


:::: 


HsmP 




H^MgffiEiHHH 



■ 



•••"•Hiji-jHiHij:: 



:::::;::;:::j»|jiiiiiiijiiijijjijji 
HHjjHii^MjjjafijjjjiiSS 

******** * jjjtt?jj? ? TTT T?t?j t t j tT$TT*$*****yT******t*j?3 
w*n il4tp t^{jw * *■ 

• ***************** ****i •••»»««**tt*l« 

•***•**•********•**■•***•******•••• »•••••>•*•***« 

f f jjjfjf jjjjjjjjf*TT^tT^tX* *t J "" J Ttf?tf* H ? ? f jjjfTTTTl 

»n:JiHiil~~H:^nHI iiginH ::!!: : 1:1 
!:K:iH5n:ni::UinmS;HnHHHH;:Hii:::Un:::::::nH::i:::::ii „. 

*»***i***************************ii***^ i ***** i ********************** ***4 

********************************************* **f**^***-**;*** * **** *i* **** **« «•»*♦*************»* • • »•*•***•»* • »••• ••*••*••••••*••••****• 

• B***** **^* ^************* ^**** ********** *** ***************************************^*^ - <'••••••••****•*• 

t *********** ********************** ************ **************************** ********** **********». . -••*•**«■ 

t ****************j 

******************f********ff*ff ********** a**t*f *******••**•••••*•*•******•*********** ************* 

lllllllllillljjjjiiljj-jjml;,, 

-*****• ******* *********•< 

Si1u»5Si;:!l::l:l 

>***********************« 

1 H iiii ii iiii U iii 



jgn HaiJ iiii 



:!sun:::: 



ll:i|iittl:: 



:n::::m:::i:n 

: : i:: i ;:: 
""'= ■■•■ 



::tr.:::r.:: 






:::in^:inBm::::::::::i:::ma;::::assa;Hui::: 

:;iu:::innil liHiHiiiHiH 

UtjtUH?n^ ^ Hm: tf : ntHlliHHiim:? I : : f 1 1 1 1 1 1 1 1 f : t tJH 
^Ka:5ia;«mi:i:::m:::a:::::::"i:::::sina;aa!n:; 



:m:n^nn::;i:u:^:; 



SSB 



•HiHSSHiSSp 



jjjjiil 



:tn« 



E*************************************«********I* *******••■*• ********* 

i!ayjHnnfe|gHHHnjp|plHd:i^ 

********************************* **********^******** 



a************************************************** ************** ******* *****•*«***«•* ******* 

***** *************** 
***************************************************************** ***** *********************** 

j||j||| | || l !|||:::i:: 






iUHHUiiHUlHiiniiiH:!:^ 



liH:::ir.»: 



>»*****+»*********»*■* »****tt**** MMM *t* M t$4$4JTt?t»* 
****************** 

::n::::s::ntns:::.. t .:..:::.:::::::..:.;; 



Iji j H i [ H j Hi H i H 

•:aHfag=!^ni;sn;::::: 



iiiiiilii j ii i i i j 



iHi 



::i;a^;::nacnai; 



:::i:: 







>**************************■**************** 
******************************************** 
'******************************************■ 

--*******•****** '***********I*******X*- 

>************** ■ r . . . . t»**4*i************ 

ti***iii**i***^ *************#*** 

>*************- - - ************#***■-■--■---■--- 

t ******-** J *** 1 - - - -4****i**i«i**********ij 

tSfiSififiiiminii 

•ana* 



nu iii iiii ii i : ;: ; ; ; : ;:;i ;; : u»» 

Biii l L 



'^^^i l S ifs^sy!^ 






T2 



'?* 











jmiHmiHjj||j||Ui|Uw 




piH!lHJJHj|Hilp|Ji|!!ffl 


II h 




,»|jmiil]tt:::a; 


::: -!!l::!!!!H:!::!!l:i!:IH§ 


jHkgHH:::.).:: 



S8 



'' V***^**************************************' 



> ****************************************************** l***^************ 



nn 


s 


inl*ii 


::U 




TT7T 










jjfjUj 


»***r 



■•*l**lf *I«*** *- 

"•;a;u:^!;^j:HcH:: „ 

t***f****' 



>**********************************^ 

■4*********************************^ 



HUP 

::t::::;t:::: 




•••HK-n: 




- ************ ******************* 

** ********* ******************** j** 




************' 

. I*******************< 
.***********************< 

Ml I 

********************< 

milllji 



s^iiyiiPjinsHilps 

^nfcj:^::yiim:n:ii|n::r„... 
Bnan;::iHhHya;:uii^t5sn;: 





„„ ,„„sffiffi» 

jjjjljjjjtlt^ 

BSnxHSK::: 
j l jlljlj j 

. :mmmninm;m::ananKa%iihaHat;auaa;: 

****************************************** 

■*********i**i***i**************************j**$**4j$***f* 4 ** ********** 
nntttflUMttM ************ ***********1******^ I* *1I******** I* *****I**I» 

****************************' 

:ntirfi:n^ii: g:; :n:u 

::::::::: ;: i; : i mUK i:;i;i:i!i:;!l|t: ;: : iit :!i i :ii :: : 
::i:n:::ni:!niaan:!iiniia{fi!"HHHHiiihngH;::::;:::. 
:v-T-?:TTT:::::::™ajh::::n!h[:K:mj«3JH:ya}Una::::: 



f ******* iiiwtHMtWtHM ***********< 



ii ii iii inniUli iiiiSH mU; 

!g^hH:::::::ititffij&::; 



iijjgjjjjjy: 



••<*<***It*2a<tr«*H*«t*<ttt 

rsinHahiniHUHi: 

ujjjijjjjjiiijujujat 






all 



•rinfcnsiiiF 



sira 



Iffiiililili!:!: 
liiSniiliulH;::: 

IlllgTOlj 



iiliii p ii i ffl j iiij i 



:iiaaasi:a;a:: 

«JIISipl88 

************** 

iili|i ihuiUj 

afiiiJliiJiiUU 
11111 jjllilllljt 






; i in * j jjjj jTjj ji jiitilitJiiiiii t» i i »i* « t it i* hi j 

I ■****•**** ***••****•****•' - *********** »**I1**< 

• ••*4*4**********«**i - »***4**tl 

■ ^^ 



|HE!~nnlrJHH::i:i 



iiiiiiyii 



Sassm 



Sffi 



[jjjjijjijjjjjjj jjji jjjjj l 1 1 i imm 



f*****!******************** 
•*** **f ********* ;** * wttt* 

j:HsKi::£{:jf£5HHH 

jjjm ji ijj jjjiM MMm 

t ****** • * ******* ***** *** 

iHSSasfiiihlaas: 



rmTTmTTTTTTTTTTTmTTT . TmTrTTTTT .„„, TmT ^g}Htitititi^^m 

t*************************************** 
***************************** ww*****^ 

t**********i****************************** 
^***** **** ****»*********f**************** ***************** *4**»******f i----. 

U*******************^ 

t*******************************1 

' M t M *4t* M *t* M *******t**M* M ' 
*************** 

t* ********************** ***x*i** - 

i « * * * * * * ** M 3 4 ♦ 4 ******♦»***»****« 
t*******************************« 

" !afe;8:" 



Sfiffi 



::|H:;::;;;:jHrif^Hj:i|^niHyi:Uy|UH||j 
— iiiiiiiliiliHiiiiuiUilmnnnnm 



TO 

ilnliiliil: 
1111 

aa::::;:::::si;j 



::a-m:::m; 




n—Hn-iiyiiinl-K-a-HiHUK!!-: 



i************ ***************************** **************************************** *****************] 
[*****^************f**^********f**********t******** ************** »*«»»****»»*»»»*»»»*»***»»*»««**< 
f*** ********************** ******* I* jI^X^** I***** *j********************************************4***j« 



naan::a::n:^n::a:::ain;u:iin::;!::i:a 

■ """ ^*M****.*4*****i*****4*******»**^ 



tin****.*ft**.****t****?i****«**********n*****?**^ 






mS 






~3-H 



ma... 



****** ********A^******i*****^*****************************f ******X1****** ************* ******************* 

**»*4*****4************44**********4 m 



:ac;::::t;i;i:i:;H 




<****•*******•*•*********•**** 
IriinKiBHi^HiiHnninHHHiiiniiHiiiiiiHiijiiiin'' 

WW************************ •********•*•*******••- 




r^ ^**^********************************************4. .... 
******************************* a**********************. 

"iinK||K|f|Kfjgnynf|n||f|j: 

************************* ********** 

a************ ******2********a 

>****************************************** 

>***** i******************* ********************************** 

>******************************** i******* 
>***************************************** 

i:^;:::n:::ii;:^i;in;::a:a:'jrja:p:ii;;n:::::n::na;:tn;i:hn 

t*****************************************^ 

:! ^ij; ;;i i ;i ;; ^;; ;; j^; j; j;;;j jj jjj|jjjjjj jh jh;; : : ■ Wjj ijj) j jj jj jjjj) 

** tttt .>******* **!*»* 



miiitt 



UHHHjyBB 

1 Iiii H i i ! te 

i j it 
Ui il t ij ji U Hj t 



Hiiifiiiitti 



::i::ii!!!m:: ::;;; i; ; ; m ^iUi !;mi : ! ; U i m ;;U - 

, , M*********************************i*** M ,,--,.-,-,,-, 

<*****•***■***- ■ t****4****J 

>********************************************************* **I*****I************< . . ..••••., * *************** I* ***3 

>**********************f ****y****** *** ********* * »*****^*^************ ***** ****** **** t** t*************** ****** 1 

i**»P»n»* «****»* ********* t»^*****»*M**»is*n*{»i*!** " ***^ 



> 9 ******** •••••*• "* Tttt •*■ T**4**a t ********* ■ 

• •******* I *2* *g**** 3 

i:H!HiB:tHI:inH 
::::inH|3HHKia 



mam 

:::::itfi:H-: 



am>ii> 
















a** 



SIT) 



o 







»«tI»««*««»tntX*»»« !«»■«•*« H*iHfH * <i n i m <t m i !■>■■»* «»J<<UH»^#<tt»#t***# »*■■■■■■■♦#**♦♦♦♦♦♦♦* l^X»<<»^<<^»*<«»^<«<^y#«y#TT**#T»«»*#T** #*y^ 

******** it* 1 44 44 ********* i i i i i in i i i j il i i i » i i i i « n }I « I i n « Il i i i i l > i i t II . « «j t j-. .-»ii j i ****** * *****» I * 4 * * » «*»*»**«***»*««« *************** »* * I 
n ««•»•« *ttmtnt < iM n mwt> wtititJi tltmi » *t««»**tH4ti»w 1111*1 l f*' a «""""H"» ^ 



h ******* *4**4*4»*4i4***$*i4**4*4**4i+****$**$****+****»* ***** 

•$552858 






^l«^«««^««j»**jj^***4*'**'»«»»*'»**'*»**^»»«»*»***^«****««»^ 



• ••**M*M***^I****X*t4**«* •***•**■* *************** 

***• t*****^**!********!^*** '**************^*f •**•**•***•**** *******^**^***?**^f' 







Ft***** J*************' 



irHrfni : t?r t IHHH H i 



jyjjJHJifsHJg*************^^ 



?S:::Sn:UH^:;::nH*^^:**Hjn:H 

f ********* t************************ > ******* 



ffiitii iiiiiiiltiaa 



jiiiij: 



iiiii 



uua^::u^i»u^i 



tmstm 

"HpillHI::::::::: 
:nni:::::::!Hin:: 



:H11::n?MTHilllUiyilinjlHllHH;Kil^"i^nPl:l-ni§*§lllli 




■ ■■**Ij **••■« n*Iiill<« ;tf ffiw < »| **** ** - -•• tt:tifttt:ttt:iL - 

- ************************ *********************t*t*t*f^ ******* 

;:HHa:::iinin:i::i:s;::::s;gs " 



3* 



0? 
It] 

toil 



o 



s 

uii. 




'* ^Hi P *********** "ItStttlH**^**!!!?- — - -- 

mwH4i*tin»tMftn nmm . 

!H^nn»li*ttiM** ="—•*••**• ™ • i** -"^ 

il «« ii « rei***t** U',tX>tttt.tttV. 



^ -immiBH 


Piiiiiiii 






i*:L :: :-::ii;:i::i!ll:i:l!l!l 




























M 


|jj«::::::: 


*P 


S 




Hgis 

w 
m 




lillll 


m 


h 


Ullll 



i u ii m u ii iitomaa 










mBi! 



"!1*ft!*! t, * BM " t ******" >HH,t * > * 1 



^^^m 

g s U mUltulU l l ll lf lHHHlHHHII I ITflf^ Si 







| {j||Mj|ffl 

| jtj|ijjtjjj|ii|j*i j j j} fff| | f fj 



t*">**ll««««««««»»«»^ll«*^'4ft«»»«»«««««««««**>l**l"*«»lil» . 

rnnnsixii^nsresnnis::.'^ ::::;:::::::::: :^:::!::: 




HiiinHlii! 

war 



X!li*ti*i'i—i*iiili ■ ■ ■ i ihJJ.i i iii nn l n l 

iDiH5h;SiHdifc^nHHH3has;:aita:::;inH:nt 






*?!'■ 













jljjjjjiijjmjjjm 


:5::B:::ii 


iiiiiiiiiiiiiiiiiiiiit 








jgjpnjjjjjjjjijffijim^ll 


^^^^^^J 


:a:::::::::::::iill!!i!i:uu::::i 



aHffiifiHHJIllJ 



(HHHffl, 
iiifiSHjsr.i 



lisHil 




jg 




»: 


1 


Bssfl 




•••i:i::::|S 




it 






••■•Ibnii 




















eH||| 




:::ji::::iiifc 





llll 









«« *ii iii i ) ? « 






|H:::::fj^ 



UlfinUiiSgjg 



•fjjfpiHHp'H 

H|gij!i||nH 






jsjj jjg ii mm 
fiuuH 



;:H::Hmp : 



S8J88 : 






ailiHl 






0*i 

to 
O 



ippisjlpj; 
iljllllllljnjijiijjn 


: ^:::n:::::i.:::::::::: ::: 



m>H 



"iq....**;!;: 



ssr.s 



"nsr. 



jiiiiiiSiiS 



jjjjjjjljjc 



h jilji Um 



•**tX***I*j*** I**************************** 

■**«**** j******j** ** *****jjj **************< 

i:::!HH!H? 



gHKi 

Sag 



HijHnSSISHUH^iSnjinHaanaariHHliiK^an; 

■*w< t < t « H Mmw* tm t fi tJ H w^ w *** ******T**t*T****** 

j j j j j j j j j ^ j j j^ j j j j j j j j j j j j j j j j j j j j j j j j j j j?*** * *** *** ^ j 




ii ii ii i ji; :: 






***»«***********I******** T *********************4 

iiliiil4 i !i !il i i iiil!ii ii !iiiiiii iiiiiiiiffl 






■ *******»«•».♦* *»»♦««»« » »4«»jl»«*** **** - 

t********X*********** W*« « H « *• »ttlttMtl 
****************** t***+***+ff**+fff^ 

. j** m >wi* *4****4* ********** *** ********** ******************* **** ***** twin 
m t f < < w *********** t*ll********************** ********** ************ wwmmi 

i***********^***I****^****l***I****4**^***t****^** ************* * 

>************fr ****^**j* * ** * * *****tT* Tf TT**t* ****f*** ******* *********** ****** j*»»»y»jjjj »^»4* ^^M *»»»»»*y»»»**»»»»*»»»********»****»^**>*****»****f t**»y ♦■■^■**4********»*4« m^m **< »^ 4^ » *<»f fyj ;■ *■*■■*»<] 

1***************************4^***** »*************************^**********************^ 

^iiwf*witW^>ttt*1IWli^*}tllJ*HKn 4f<flW llMW MHWMHH>tft^yyfH*«t>H**» » f t WWW^ t f >l jfM1^f y*M<HM*tWWlWW> f H < 111 >f 4|4<4 »tMH t>l 



easpra 




>*HIM1<*<WltM>W t *im 

» *** ** ***• »** •* •** •* •• •* •** ******* *T**XX*** ** * ** *•«****** **** ** ***** **** «**• **** i 

I*************************************************************** ********** ******< 

^HH:HHHu.-^:~L~~:^5:LHUHHl:DHi::i5:::u^:iiH::::n;nH 



^a:::u:::i:K:: 



************************ **** jl** « -- 

****************** X*********************** **j ***« 




> *************************************** 
************#|**i#*******i************* 
■■*****$*****************»******** *** *■*• 

•?*•?*■:■*■ ••••**!!!i!i:n**a***jo::;: 













£2 
<; 

TTTf 



;8% 












































m jjjjji j jiji i j ii iiijiii iii! 
j immmll l:' 






..mTiiTTTTtffiffiji 

HHj tj " j l 4i4i M 44#344$$$*j$4M* 

F^n:::r^::n::^:iHiiiiii: 









* • •*! *i*!t*! ! H tliliZ Ztil * 1 1 1 It! * * I •*•** J "51 •*• 

"""""""""""""'nijSSiJHSsSf 

illlllilllllli iull l iHi i jiii i ifo 



cs 
o 



■ ■■■•■■■■•■— »««f j— »«freij y« ji*««»«« »j»»y ••■•—••»«••—••■»« 

m***t*w*4<f4»*fHy<* ** * **t **WM<M t*—f w*ty4w«ty;n**w*4 w y y> * ;jf Mtwwf twx tf >• tt tt tti* tfw^*<tiwJi m t tttt ttw M;;f titiMt**wt***nt , 

■« ***** « « wwwit»tn«t«iitHi4 iii 1 1 t i jjj ni j n j ntn n 4»»*»**t***»«**««**nii niai 4*4** ***i****4****tt****t** j **t*4«** * n * n i * * * * n * * 4* «« 4 4 4 44*444 ** 444 4 «****«*««**«««*****< * ** MtM**»*4 44 4 44 n n 4 m » 44 * 4 4 4 4 i 4 3 44 4 4 4 4 4 mm? i 444444444 i ji fl f 1 ""*" 1 ' " 1 "' 

M*»t**ft«>ff«w* iy<y*ij> « w twmtHmtttmto tfi; ■ t***«t - - ■ * * ...1.. 

• »4""44f^ »»^M^ « «fX Z»X«4» X^»*^^ "»""»"»"" y«l4lf»«««» «4jf 

'44 m 44444444444444444 M 4 M **444444444444444 M 

*99***********f f** k**j* *^******9************************ IHMt f ******* **}* ********* ********** ****** H t*W ******* *********** ******* ********* ^******f**** * *** *************^ f *•••**•***** f ******************** ****f*************m^ 

• ••••••Mi'IS+at^'IIIlBalM+M^+lIIIII^w+w"*"""**"**""!^^!"****^ 

■*yUt^»*tlt||Mtmtt>Mt«li*l» »» ■ > UtlHltl>ttttltMtlttttttltMtlt>tM|ttMI***t>fMttlW*}IWI<t>4l»*W<»|*WMtt****<>WW*tWttiy*f j» I H WtWI«H^U*f4<IW« 



! 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 4444 44 44 44 4 M TTTTfT f TTfTTT T TTTTTTVTT T TT TT T T T' T T TTTT TTV " T " T T T T T TTT 

'T**T*******T* f*****fTtf ****** *******^************t*************i*******************~**********~^*************************l**************************************** • • ■ 1****^*** ************* 









Appendix B 



Data Plots 
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Table of Data Plots 

Driver and Lett Rear Passenger Dummy Instrumentation Plots 

Acceleration Data - Filter Class 1000 

Integration Data - Filter Class 1 80 

Plot No. Data Plot Title Page 

1 Driver Head X-Axis Acceleration B-9 

2 Driver Head X-Axis Velocity B-10 

3 Driver Head Y-Axis Acceleration B-11 

4 Driver Head Y-Axis Velocity B-12 

5 Driver Head /-Axis Acceleration B-13 

6 Driver Head Z-Axis Velocity B-14 

7 Driver Head Resultant Acceleration B-15 

8 Driver Neck X-Axis Shear Force B-16 

9 Driver Neck Y-Axis Shear Force B-17 

1 Driver Neck Z-Axis Shear Force B-l 8 

1 1 Driver Neck Moment About X-Axis B-l 9 

12 Driver Neck Moment About Y-Axis B-20 

13 Driver Neck Moment About Z-Axis B-21 

14 Driver Neck Occipital Condyle Moment about X-Axis B-22 

15 Driver Upper Rib Y-Axis Acceleration B-23 

16 Driver Upper Rib Y-Axis Velocity B-24 

1 7 Driver Lower Rib Y-Axis Acceleration B-25 

1 8 Driver Lower Rib Y-Axis Velocity B-26 

19 Driver Lower Spine Y-Axis Acceleration B-27 

20 Driver Lower Spine Y-Axis Velocity B-28 

21 Driver Pelvis Y-Axis Acceleration B-29 

22 Driver Pelvis Y-Axis Velocity B-30 

23 Lett Rear Passenger Head X-Axis Acceleration B-3 1 

24 Left Rear Passenger Head X-Axis Velocity B-32 

25 Lett Rear Passenger Head Y-Axis Acceleration B-33 

26 Lett Rear Passenger Head Y-Axis Velocity B-34 

27 Lett Rear Passenger Head Z-Axis Acceleration B-35 

28 Left Rear Passenger Head Z-Axis Velocity B-36 

29 Lett Rear Passenger Head Resultant Acceleration B-37 
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Table of Data Plots (Continued) 

Driver and Left Rear Passenger Dummy Instrumentation Plots (Continued) 

Acceleration Data - Filter Class 1000 
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If you have any questions concerning your claim for confidential treatment, please 
contact Ms. Heidi L. Coleman, Assistant Chief Counsel for General Law, at 
(202) 366-1834. For other questions, contact Mr. Case. 

We appreciate your cooperation. 

Sincerely, 



Aim 



Marilynne yl raeobs, EGrector 

Office of yfehicle Safety Compliance 

3 Enclosures 

cc: Kevin S. Ro, Toyota 
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TRC Inc. Test Lab: CTF 
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Report No. : RRMS-991018 
Report Date : Septmber. 10. 1999 



FMVSS 208 "Occupant Crash Protection" Compliance Test 
for the 2002 Toyota TACOMA Pick up (summary) 



1. Test Date 



July. 29. 1999 



2. Test Location : Hino Vehicle Safety Laboratory 



3. Test Vehicle 



4. Test Condition : 



4. 1 Type of Test 



2001 Model Toyota TACOMA Pick up 
*Body Type : 4X4 Double Cab 
*engine : 5VZ-FE 



Dfrontal , Dangular Left , KZlangular Right , DSled Test 

4. 2 Use of Manual or Automatic Belt 

Driver : M Yes □ No 
Passenger : S3 Yes □ No 

4.3 Test Speed (or AV) : 30. Omph 

4.4 Vehicle Weight : 4431 lbs (2010kg) 
5. Test Results 
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Head Injuly Criterion (HIC) 
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Chest Deceleration (G' s) 
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Femur Loads (lbs) 


Right 
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Left 
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Flexion Bending Moment (Nm) 
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Extension Bending Moment (Nm) 
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Axial Tension (N) 






Axial Compression (N) 
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Fore-and-Aft Shear (N) 
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TRC Inc. Test Lab: CTF 
Test Number: 060320 
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TRC Inc. Test Lab: CTF 
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TRC Inc. Test Lab: CTF 
Test Number: 060320 
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TRC Inc. Test Lab: CTF 
Test Number: 060320 
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TRC Inc. Test Lab: CTF 
Test Number: 060320 
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Summary 

SID HIII Pre-Test and Post-Test Calibration 

Configured For Left Side Impact 



Date: 



03/18/06- 03/28/06 



Laboratory Technician: V. Olivieri & V. Watters 


















Test Parameter 


Specification 


SID 055 


SID 066 


Pre- 
Test 


Post- 
Test 


Pre- 
Test 


Post- 
Test 


SH - Seated Height (mm) 


889-909 


904 


905 


900 


900 


RH - Rib Height (mm) 


502-520 


513 


512 


510 


507 


HP - Hip Pivot Height (mm) 


99 ref 


99.1 


99.1 


99. 1 


99.1 


KH - knee Pivot from Back Line (mm) 


511-526 


521 


522 


520 


522 


KV - Knee Pivot to Floor (mm) 


490-505 


496 


495 


495 


496 


HW- Hip Width (mm) 


356-391 


370 


370 


373 


368 


Thorax Impacts 




Temperature (°C) 


18.9-25.5 


21.5 


n ] n 


t| n 


21.5 


Relative Humidity ('%) 


10-70 


26 


32 


26 


32 


Probe Speed (m/s) 


4.27-4.33 


4.31 


429 


4.31 


4.29 


Upper Rib (g's) 


37-46 


40.7 


41.7 


46.0 


44.5 


Lower Rib (g's) 


37-46 


40.7 


40.9 


44.3 


44.9 


Lower Spine (g's) 


15-22 


19.0 


19.5 


21.0 


21.0 


Pt 


dvis Impacts 










Temperature (°C) 


18.9-25.5 


21.0 


21.1 


21.5 


21.1 


Relative Humidity (%) 


10-70 


27 


31 


26 


32 


Probe Speed (m/s) 


4.27-4.33 


4.30 


4.29 


4.30 


4.30 


Pelvis (g's) 


40-60 


51.8 


52.3 


42.5 


48.0 



c-: 



060320 



Calibration Test Results 

Pre-Test 

SID fflll: 055 

Configured for Left Side Impact 

External Dimensions: The dummy passed all external dimension requirements. 

Lateral Thorax Impact Test: The lateral thorax passed all impact test requirements. 

I aimbar Flexion Test: The dummy met the lumbar flexion test requirements. 

Abdominal Compression Test: The abdomen met the compression test requirements. 

Pelvis Impact Test: The lateral pelvis passed all impact test requirements. 

Thoracic Shock Absorber Test: The thoracic shock absorber passed all test requirements. 
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Transportation Research Center Inc. 

SID/HIII Dummy 

External Dimensions 

Serial No. 055 Calibration No. 19 



Test Parameter 



Seated Height 



Rib Height 



Hip Pivot Height 



Knee Pivot From Backhne 



Knee Pivot From Floor 



Hip Width 



Top Rib Width From C\L 



Bottom Rib Width From CVL 



Dimension Specification Results Pass 



SH 



RH 



HP 



KH 



KV 



HW 



RW-1 



RW-2 



Difference Between Top & 
Bottom Rib Width from CVL 



889.0 



909.3 mm 



501.7 



520.7 mm 



99.1 REF 



mm 



510.5 



525.8 mm 



490.2 



355.6 



391.2 mm 



165.1 



180.3 



mm 



165.1 



180.3 mm 



<= 



mm 



904 mm Yes 



513 mm 



99.1 mm 



521 mm 



Yes 



Yes 



505.5 mm 496 mm Yes 



370 mm Yes 



172 mm Yes 



171 mm Yes 



1.0 mm Yes 



Technician 




Approved 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-HTII Serial No. 055 Certification No. 19-1 

Test Date: 03/17/2006 



Test Parameter 

Temperature 

Relative Humidity 

Peak Head Resultant Acceleration 

Peak Head Longitudinal Acceleration 

Is I lead Resultant Acceleration Curve 
Unimodal Within 15% of Peak? 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.6 °C 


21.5 °C 


Yes 


10-70% 


31% 


Yes 


120- 150g 


137.9 g 


Yes 


(-15)- 15 g 


6.4 g 


Yes 


Yes 


Yes 


Yes 



Technician 




J^^ 



Approved 



SpL'cificauon Source;: CTFW-) Pan 572 Subpart M 

with I'olaritv in accordance with .12 1 1 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-Fffll Serial No. 055 Certification No. 19-1 

Test Date: 03/1 7/2006 



Head X-Axis Acceleration 
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Head Y-Axis Acceleration 



Head Z-Axis Acceleration 
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Filter Class: CFC_1000 
Max: 6.4 g at 3.2 ms 
Min: -3.3 cat 1.8 ms 



Filter Class: CFCJO00 
Max: 11 1.6 gat 2.2 ms 
Min: -1.5 <i at 6.2 ms 



Filter Class: CFCJO00 
Max: 81.6 gat 2.3 ms 
Min: -1.4 « at 9.9 ms 



Filter Class: CFCJ000 
Max: 137.9 gat 2.2 ms 
Min: 0.0 <r at -0.3 ms 



Specification Source CFR4 I 'art ?~!1 Subpart M 

with i'oiani\ in accordance; with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 055 Certification No. 19-1 

Lest Date: 3/17/2006 



Test Parameter 

Temperature 

Relative I iumidity 

Pendulum Velocity 

Pendulum Integrated Velocity 
Change at 10 ms 

Pendulum Integrated Velocity 
Change at 20 ms 

Pendulum Integrated Velocity 
Change at 30 ms 

Pendulum Integrated Velocity 
Change at 40 to 70 ms 

Lotal Head D-Plane Rotation 

Total Lead D-Plane Rotation 
Lime to 0° after Peak Rotation 58 - 67 ms 

Total Neck Occipital Condyle Moment 73 - 88 N-m 

Lotal Neck Occipital Condyle Moment 
Time to N-m after Peak Moment 49 - 64 ms 

Time from Peak Moment to Peak Rotation 2 - 1 6 ms 

Test meets specifications. 

Comments: 



Specification 

20.6 - 22.2 °C 

10-70% 

(-6.89)- (-7.13) m/s 

1.96- 2.55 m/s 

4.12-5.10m/s 

5.73 - 7.01 m/s 

6.27 - 7.64 m/s 
(-66) - (-82) ° 



Test Results 


Pass 


21.4 °C 


Yes 


31 % 


Yes 


-7.019 m/s 


Yes 


2.262 m/s 


Yes 


4.558 m/s 


Yes 


6.472 m/s 


Yes 


7.256 m/s 


Yes 


-70.6° 


Yes 


59.8 ms 


Yes 


82.7 N-m 


Yes 


53.7 ms 


Yes 


8.8 ms 


Yes 



I cclinician 




Approved 



Specification Source: CTR4 C > Part 572 Subpart M 

wttli Polarnv in accordance with J21 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SLD-HIII Serial No. 055 Certification No. 19- 1 

Test Date: 3 T 7/2006 



Pendulum Acceleration 




Filter Class: CFC_1 80 
Max.: 27.6 gat 1.5 ms 
Min: -3.6 « at 43.5 ms 



160 200 

Time |ms] 



Pendulum Integrated Velocity Chantre 




^ H 



Filter Class: CFC J 80 
Max.: 7.3 m/s at 37.0 ms 
Min: 0.0 m/s at 0.0 ms 



40 50 

Time [ms] 



Specification Source C'l-'IU^ Oart 5~2 Subpart M 

\uth Poiarm m accordance with . 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 055 Certification No. 19-1 

Test Date: 3/17/2006 



Pot Rotation at the Base of Neck 
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Filter Class: CFC_60 
Max: 12.5° at 147.2 ms 
Min: -26.6° at 59.1 ms 
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lead Rotation at Occypital Condy 
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160 200 

Time [ms] 



Filter Class: CFC_60 
Max: 16.4° at 158.7 ms 
Min: -44.2° at 55.1 ms 



Filter Class : CFC_60 
Max: 28.6° at 157.1 ms 
Min: -70.6° at 57.9 ms 



Specification Source: C! K4 l ) Pan 572 Subpart M 

with Polaniv in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-Hril Serial No. 055 Certification No. 19-1 

Test Date: 3 '1 7/2006 



Neck Force (V) 



KKKi- 
750- 

500- 
250- 
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160 200 

Time [ms] 
Neck Force (Y) Filtered for Total Neck Occipital Condyle Calculation 
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Time [ms] 



Filter Class: CFCJ 000 
Max: 907.5 Nat 53.8 ms 
Min: -288.6 Nat 145.8ms 



Filter Class: CFC_600 
Max: 907.3 Nat 53.8 ms 
Mm: -288.4 Nat 145.9 ms 



Filter Class: CFC_600 
Max: 67.8 N-m at 49.0 ms 
Min: -23.1 N-m at 10.1 ms 



Filter Class: CFC_600 
Max: 82.7 N-m at 49. 1 ms 
Min: -27.2 N-m at 147.7 ms 



Specification Source CKK4 L » far. 572 Subpart M 

with I'olaruv hi accordance with J2 
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Transportation Research Center Inc. 

3.05 m/s Thoracic Shock Absorber Compression 

SID-HLII Serial No. 055 Certification No. 19-1 

Test Date: 03/17/2006 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 °C 


21.1 °C 


Yes 


Relative Humidity 


1 - 70 % 


31 % 


Yes 


Maximum Force at 








Test Velocity 


855- 1,144 N 


973.8 N 


Yes 


Maximum Displacement at 








Test Velocity 


30.2 -35.19 mm 


31.291 mm 


Yes 


Test meets specifications. 








Comments: 








Actual Impactor Velocity (m/s): 


3.074 






Damper Setting: 9.0 









Technician 







Approved 



Spccificaiion Source: TT2l4n-07 Appendix A 



03.17.2006 13:25:312010 
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Transportation Research Center Inc. 

3.05 m/s Thoracic Shock Absorber Compression 

S1D-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/17/2006 



Shock Absorber Resistive Force 




Filter Class: CFCJ 000 
Max: 973.8 N at 4.2 ms 
Min: -1.481.2 N at 99.1 ms 



X(i 

Time [msl 



Shock Absorber Displacement 



Filter Class: CFC_1 000 
Max: 3 1 .3 mm at 40.6 ms 
Min: -0.4 mm at 98.8 ms 



XI' 100 

Time Imsl 



Specification Source TI'214[>-0 - Appendix A 



c-i: 
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Transportation Research Center Inc. 

4.27 m/s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/17/2006 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 °C 


21.3 °C 


Yes 


Relative Humidity 


10-70% 


31 % 


Yes 


Maximum Force at 








Test Velocity 


1.758 - 2,125 N 


1,944.0 N 


Yes 


Maximum Displacement at 








Test Velocity 


31.71 -37.26 mm 


34.448 mm 


Yes 



Test meets specifications. 
Comments: 

Actual Impactor Velocity- (m/s): 4.294 
Damper Setting: 9.0 



Technician 




Approved 



^- 



Specification Source: TPZMLI-O? Appendix A 
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Transportation Research Center Inc. 

4.27 m/s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 055 Certification No. 1 9-1 

Test Date: 03' 17/2006 



Shock Absorber Resistive Force 



2000- 



1000' 



5(ili- 



-500 



-1000- 



-2000 




„_ Shock Absorber Displacement 



Specification Source: T!'2 141 1-0" Appendix A 
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Filter Class: CFC J 000 
Max: 1.944.0 N at 4.1 ms 
Min: -1.583.3 N at 95.2 ms 



Filter Class: CFCJ000 
Max:: 34.4 mm at 34.6 ms 
Min: -0.3 mm at 94.9 ms 
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Transportation Research Center Inc. 

6. ] m/s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/17/2006 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 °C 


21.3°C 


Yes 


Relative Humidity 


10-70% 


31 % 


Yes 


Maximum Force at 








T est Velocity 


3.740 - 4.434 N 


443 1.3 N 


Yes 


Maximum Displacement at 








Test Velocity 


33.36 -39.56 mm 


36.343 mm 


Yes 



Test meets specifications. 
Comments: 

Actual Impaetor Velocity (m/s): 6.093 
Damper Setting: 9.0 



Technician 




Approved 



Spccificaiuin Source: TP2141M17 Appendix A 



03.17.2006 14:29:35 1622 
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Transportation Research Center Inc. 

6. 10 m/s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 055 Certification "No. 19-1 

Test Date: 03/17/2006 



Shock Absorber Resistive Force 
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Filter Class: CFC_1 000 
Max: 4.431.3 Nat 2.2 ms 
Min: -1.776.8 K at 86.5 ms 
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Specification Source: T!'214I>-(r Appendix . 
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X(i l()(i 

Time Imsl 



Filter Class: CFC_1 000 
Max: 36.3 mm at 28.2 ms 
iVlin: -0.5 mm at 86.2 ms 
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TRANSPORTATION RESEARCH CENTER INC. 

PART 572B LUMBAR FLEXION TEST 

SID/HIII 

CAL DATE: 17-Mar-03 
TRC, INC. TEST NO: 055C19TF1 572M SN 055 TORSO FLEX CAL 19 



TEST PARAMETER 



TEMPERATURE 



RELATIVE HUMIDITY 



PORCH AT DEG. FLEXION 



FORCE AT 20 DEG OP FLEXION 



FORCE AT 30 DEG OF FLEXION 



FORCE AT 40 DEG OF FLEXION 



NET RETURN ANGLE AFTER 3 
MINUTES 



SPECIFICATION 



18.9- 25.6° C 



10 - 70 % 



-27 - 27 N 



98- 151 N 



151- 205 N 



205 - 258 N 



< 12° 



TEST RESULTS 



21.1°C 



30% 



ON 



124.6 N 



186.8 N 



240.2 N 



4.4° 



TEST MEETS SPECIFICATIONS 



TECHNICIAN /A^ 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HKI Serial No. 055 Certification No. 19-5 

Test Date: 03/17/2006 



Test Parameter 

Temperature 

Relative Humidity 

Probe Force 
within Corridor 

Probe Velocity 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9 - 25.5 °C 


21.1 U C 


Yes 


10-70 % 


32 % 


Yes 



Yes 



6.35 - 8.89 mm/s 



Yes 



7.887 mm/s 



Yes 



Yes 




Approved 



A A^ 



J;:i3:sn:;^it!.i:4tia:;; 



Specification Source: CFR49 Pari 572 Subpart H 

with Pularuv in accordance w 



m J2i 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HTII Serial No. 055 Certification No. 19-5 

Test Date: 03/17/2006 



Probe Displacement 



Probe Force vs Displacement 
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Time [s] 



10 




Time [s] 



Filter Class: CFC_600 
Max: 629.6 Nat 6.2 s 
Min: -2.5 Nat -1.0 s 



Filter Class: CFC_1 80 
Max: 48.8 mm at 6.2 s 
Min: -7.4 mm at -1.0 s 




Filter Class: CFC_600 
Max: 629.6 Nat 48.7 mm 
Min: -2.5 Nat -7.4 mm 



Distance [mm] 



Specification Source: Ci ; R4 t ) Part 572 Subpart B 

with Polarity in accordance with J2I 1 
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Transportation Research Center Inc. 

Left Lateral Thorax 

S1D-HIII Serial "No. 055 Certification No. 19-1 

Test Date: 03'1 8/2006 



I 
I 



Test Parameter 




Specification 


Test Results 


Pass 


Temperature 




18.9- 25.6 °C 


21.5 °C 


Yes 


Relative Humidity 




1 - 70 % 


26% 


Yes 


impactor Velocity 




4.27 - 4.33 m/s 


4.308 m/s 


Yes 


Upper Rib Lateral Acce 


eration 


37-46g 


40.7 g 


Yes 


Lower Rib Lateral Acce 


leration 


37-46g 


40.7 g 


Yes 


Lower Spine Lateral Ac 


celeration 


1 5 - 22 <_: 


19.0 g 


Yes 


Test meets specifications. 








Comments: 












Approved 



//?/. 



Specification Source: CI 'K44 i'art 572 Subpart M 

uTtli Pi-\i'irH\- it; !i,"i'nrfi:m:':' With ! 



03. 18.20(10 1 1:15:5? 58 1 



with I'oianu m accordance with .12 I 1 
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Transportation Research Center Inc. 

Left Lateral Thorax 

SID-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/18/2006 



Upper Rib Acceleration (Y) 




Lower Rib Acceleration (Y) 



Lower Spine Acceleration (Y) 



— 2(r 



20 



40 



60 



Time [ms] 




80 100 

Time [ms] 



80 100 

Time [ms] 



Filter Class: FIRJ 00 
Max: 40.7 gat 16.7 ms 
Min: -15.6 e at 24.2 ms 



Filter Class: FIRJ 00 
Max: 40.7 gat 16.7 ms 
Min: -15.9 g at 24.2 ms 



Filter Class: FIRJ 00 
Max: 19.0 gat 21.7 ms 
Min: -5.0 sat 39.8 ms 



SpL'cilk'iuioii Source: CTRJ 1 ) Part 572 Subpart M 

with Molarity in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

SID-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/18/2006 



Test Parameter 

Temperature 

Relative Humidity 

Impactor Velocity 

Pelvis Lateral Acceleration 
Duration above 20g 

Pelvis Lateral Acceleration 

Is Acceleration Curve Unimodal 
Above 20gV 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.4- 25.5 °C 


21.0 °C 


Yes 


1 - 70 % 


27% 


Yes 


4.27 - 4.33 m/s 


4.298 m/s 


Yes 


3 - 7 ms 


5.8 ms 


Yes 


40 - 60 g 


51.8 g 


Yes 


Yes 


Yes 


Yes 




Approved 



Specification Source: CFR-4 1 -' I'ar. >~2 Su'npan M 

wiih I'olantv in accordance willi . 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

SJD-HIII Serial No. 055 Certification No. 19-1 

Test Date: 03/1 8/2006 
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Filter Class: FIRJ 00 
Max: 51.8 gat 10.2 ms 
Mm: -7.3 gat 23.4ms 



Time [ms] 



Specification Source: U''R4<-> Part 572 Subpart M 

with Polarity in accordance with .1211 
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Calibration Test Results 

Pre-Test 

SID Hill: 066 

Configured for Left Side Impact 



I 



External Dimensions: 
Lateral Thorax Impact 1 est: 
Lumbar Flexion Test: 
Abdominal Compression Test: 
Pelvis Impact 1 est: 
Thoracic Shock Absorber Test: 



The dummy passed all external dimension requirements. 
The lateral thorax passed all impact test requirements. 
The dummy met the lumbar flexion test requirements. 
The abdomen met the compression test requirements. 
The lateral pelvis passed all impact test requirements. 
The thoracic shock absorber passed all test requirements. 
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Transportation Research Center Inc. 

572M SID/HIII Dummy 

External Dimensions 

Serial No. 066 Calibration No. 19 



Test Parameter 



Seated Heisht 



Rib Heisht 



Hip Pivot Height 



Knee Pivot From Backline 



Knee Pivot From Floor 



Hip Width 



Top Rib Width From C\L 



Bottom Rib Width From C\L 



Dimension Specification Results Pass 



SH 



RH 



HP 



KH 



KV 



HW 



RW-1 



RW-2 



889.0 



909.3 mm 900 mm Yes 



501.7 



520.7 mm 510 mm Yes 



510.5 



99.1 REF mm 99.1 mm 

525.8 mm 520 mm 



Yes 



490.2 



505.5 mm 495 mm Yes 



355.6 



391.2 mm 373 mm 



Yes 



165.1 



180.3 mm 172 mm Yes 



Difference Between Top & 
Bottom Rib Width from C\L 



165.1 - 180.3 mm 171 mm Yes 



<= 2.5 



mm 



1.0 mm Yes 



Technician 




Approved 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

S1D-HIII Serial No. 066 Certification No. 19-2 

Test Date: 03 T 7/2006 



I 
I 



Test Parameter 

Temperature 

Relative Humidity 

Peak Head Resultant Acceleration 

Peak Head Longitudinal Acceleration 

Is Head Resultant Acceleration Curve 
Unimodal Within 15% of Peak 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.6 °C 


O ] i OQ 


Yes 


1 - 70 % 


31 % 


Yes 


120- 150 g 


137.2 g 


Yes 


(-15)- 15 g 


5.9 <i 


Yes 


Yes 


Yes 


Yes 



Technic 



lan 



Approved 




^X 





Specification Source: CTK4 L > Pan 572 Subpart M 

with I'oianrv in accordance with . 



03. 17 .2000 13:52:24611 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-HII] Serial No. 066 Certification No. 1 9-2 

Test Date: 03/17/2006 



I lead X-Axis Accelerati 



on 



=Xj 




Filter Class: CFCJ 000 
Max: 5.9 gat 3.8 ms 
Min: -4.0 gat 1.7ms 



I lead Y-Axis Accelerati 



!()(>■ 



'-> 50 



I lead Z-Axis Acceleration 



Time [ms] 



+ 



Filter Class: CFCJ 000 
Max: 11 2.4 gat 2.1 ms 
Min: -2.8 c at 4.9 ms 



Time [ms] 



10 



Np- 
70- 




/r\ 




1 


Filter Class: CFC 1000 


00- 




/ 






i 


Max: 78.6 cat 2.1 ms 


5(1- 


■- ! /_ 


\ 






Min: -0.1 gat -0.9ms 


-4ft- 


' f / 


\ 








"!(>- 




/ 


\ 












70- 




1 / 1 V l - 






l(i- 




i / l \ i 








0- 




•^ i >- — 








10- 


■ 1 1 1 1 ' 1 ' 




1 

SO-i 


1 ' 1 1 1 1 1 1 — 

2 4 6 8 

iii. i , * , • Time [msl 
lead Resultant Acceleration 


10 


">s- 




/K 








Filter Class: CFCJ 000 
Max: 137.2 gat 2.1 ms 
Min: 0.0 gat -0.7 ms 


00- 




/ 


\ 












/ 


\ 








5(1- 




L_ 


\ 










^- 




J. _ 


\ 










(- 


y . \ . vj 












( 


2 


4 


C 


1 

I 

T 


ime [ms] 


i 


3 



Specification Source: (TR4 C > Part 572 Subpart M 

with 1'olanty m accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral "Neck 

SID-HIII Serial No. 066 Certification No. 19-1 

Test Date: 03/1 8/2006 



Test Parameter 

'I emperature 

Relative Humidity 

Pendulum Velocity 

Pendulum Integrated Velocity 
Change at 1 ms 

Pendulum Integrated Velocity 
Change at 20 ms 

Pendulum Integrated Velocity 
Change at 30 ms 

Pendulum Integrated Velocity 
Change at 40 to 70 ms 

Total Head D-Plane Rotation 

Total Head D-Plane Rotation 
Time to 0° after Peak Rotation 

Total iNeck Occipital Condyle Moment 

Total Neck Occipital Condyle Moment 
Time to N-m after Peak Moment 



Specification 

20.6 - 22.2 °C 

1 - 70 % 

(-6.89)- (-7.13) m/s 



.96 



.ro m/s 



4.12 - 5.10 m/s 

5.73 - 7.01 m/s 

6.27 - 7.64 nvs 
(-66) -(-82)° 

58- 67 ms 
"3 - 88 N-m 



49 - 64 ms 

Time from Peak Moment to Peak Rotation 2 - 16 ms 
Test meets specifications. 
Comments: 



Test Results 


Pass 


~\ i n op 


Yes 


29 % 


Yes 


-7.020 m/s 


Yes 



.151 m/s 



4.357 m/s 



6.222 m/s 



Yes 



Yes 



Yes 



.280 m/s 


Yes 


-68.7 ° 


Yes 


59.8 ms 


Yes 


79.3 Ni-m 


Yes 


50.5 ms 


Yes 


7.4 ms 


Yes 



1 echnician 




Approved 




Specification Source: CFK4 C > Pan 572 Subpart M 

with Polarity in accordance with . 
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Transportation Research Center Inc. 



Left Lateral Neck 
SID-HIII Serial No. 066 Certification No. 1 Si- 
Test Date: 03/18/2006 



-Tidulum Acceleration 




Filter Class: CFCJ 80 
Max: 26.2 gat 1.6ms 
Min: -3.3 gat 44.6ms 



160 200 

Time [ms] 



s- 


Pendul 


urn Integrated Velocity Change 




















h- 














> — 








/ 












/ 


/ 












/ 

/ 










: y 


/ 

/ 








1- 














„- 




/ 

/ 
~ 1 


I 




, 






( 


i 


I 2 


1 

1 3 


H r 

3 4f 


1 *n 



Filter Class: CFC_] 80 
Max: 7.3 m/s at 41.1 ms 
Min: 0.0 m/s at 0.0 ms 



Time [ms] 



Specification Source: CTIW I 'an 572 Subpart M 

wilh Polarnv in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SLD-H1II Serial No. 066 Certification No. 19-1 

Test Date: 03/18/2006 



Pot Rotation at the Base of Neck 




4(1 



6(i 20(1 

Time fmsl 



Filter Class: CFC_60 
Max: 11.7° at 147.0 ms 
Mm: -25.0° at 61.0 ms 



Head Rotation at Occypital Condyles 







o(i 200 

Time Ims] 



Filter Class: CFC_60 
Max: 16.6 L 'at 157.4 ms 
Min: -44.0° at 57.0 ms 



Total 1 lead U-Plane Rotation 



4> 



<L> 20- 



-20 



-SO 



\ 



K 



40 




r 



100 2(10 

Time [msl 



Filter Class: CFCJiO 
Max: 27.8° at 154.5 ms 
Min: -68.7° at 58.1 ms 



Specification Source: CFK44 pan 572 Subpart \i 

with ['oiunlv in accorouncc Willi J2I 1 
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z 



Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 066 Certification No. 19-1 

Test Date: 03/1 8/2006 



Neck Force (Y) 




160 

. . Time [ms] 

Neck Force ) Filtered for Total Neck Occipital Condyle Calculation 



200 




Neck Moment (X 



-4d- 



40 SO 

"I otal Neck Occipital Condyle Moment (X) 



120 



200 



160 200 

Time [ms] 




60 200 

Time [ms] 



Filter Class: CFCJ 000 
Max: 892.1 Nat 54.7 ms 
Min: -302.5 N at 146.2 ms 



Filter Class: CFC_600 
Max: 891.5 Nat 54.7 ms 
Min: -302.4 N at 146.8 ms 



Filter Class: CFC_600 
Max: 63.9 N-m at 50.6 ms 
Min: -20.1 N-m at 7.1 ms 



— I Filter Class: CFC_600 

Max: 79.3 N-m at 50.6 ms 
Min: -25.4 N-m at 146.4 ms 



Specification Source: C'FK-N Pari 572 Subpart M 

with Poiamy m accordance with .121 1 
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Transportation Research Center Inc. 

3.05 m/'s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 066 Certification No. 19-2 

Test Date: 03/1 8/2006 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 L 'C 


21.4 °C 


Yes 


Relative Humid in 


10-70% 


27% 


Yes 


Maximum Force at 








1 est Velocity 


853- 1.142 N 


929.5 N 


Yes 


Maximum Displacement at 








Test Velocin 


30.2 -35.18 mm 


33.062 mm 


Yes 



Test meets specifications. 
Comments: 

Actual Lmpactor Velocity (m/s) 
Damper Setting: 7.5 



.071 




Approved 



A- 



Spejiiicalior. Source: TI'2141 >-0" Appendix A 



0?. 18.201)0 i::4?;26 201'i 
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Transportation Research Center Inc. 

3.05 m/s Thoracic Shock Absorber Compression 

SID-HII1 Serial No. 066 Certification No. 1 9-2 

Test Date: 03/18/2006 



Shock Absorber Resistive F 



orce 




Filter Class: CFCJ 000 
Max: 929.5 N at 4.6 ms 
Min: -3.9 Nat -4.6 ms 



80 100 

Time [msl 



""■s 


Shock Absorber Displacement 










"(1- 






/- — 


^ 








! / 


/ 




\ 






"K_ 


I / 








l\ 








/ 








\ 




20- 




/ 








A- 





15- 
l(- 




I 
1 














i 
1 










\ 


^_ 




J 
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(>- 




/ 








\ 


-5- 


( 


u _ 


1 — 


4 


1 

J 6 


1 

J R 


1 

in 



Filter Class: CFCJ 000 
Max: 33.1 mm at 35.0 ms 
Min: -0.0 mm at -8.9 ms 



Time [ms] 



Sp-.'L'iiicniiun Source: TP2 1 40-07 Appendix A 



c- 
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Transportation Research Center Inc. 

4.27 m/s Thoracic Shock Absorber Compression 

SID-HIII Serial No. 066 Certification No. 19-7 

Test Date: 03/18/2006 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 °C 


21.0 °C 


Yes 


Relative Humidit) 


1 - 70 % 


27 % 


Yes 


Maximum Force at 








Test Velocin 


1. 767-2. 135N 


1.838.9 N 


Yes 


Maximum Displacement at 








Test Velocin 


31.72 -37.28 mm 


36.307 mm 


Yes 



Test meets specifications. 
Comments: 

Actual Impactor Velocin (m/'s): 4.303 
Damper Setting: 7.5 



Technician 




Approved 



'//■Mj&> 



Specification Source Tl'214! >-()7 Appendix . 
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Transportation Research Center Inc. 

4.27 ra/s Thoracic Shock Absorber Compression 

SID-HTII Serial No. 066 Certification No. 19-7 

Test Date: 03/18/2006 



Shock Absorber Resistive Force 




-2000 



Filter Class: CFCJ 000 
Max: 1,838.9 Nat 3.3 ms 
Min: -1,784.6 N at 96.0 ms 



80 

Time [ms] 



Shock Absorber Displacement 



40 



N 



60 



N 



SO 100 

Time [ms] 



Filter Class: CFCJ 000 
Max: 36.3 mm at 30.9 ms 
Min: -0.1 mm at 96.0 ms 



SpL'ciiicauoii Souivij: TI'21411-07 Appendix A 
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Transportation Research Center Inc. 

6.10 m/s Thoracic Shock Absorber Compression 

S1D-HII1 Serial No. 066 Certification No. I'M 1 

Test Date: 03/1 8/2006 



Test Parameter 

Temperature 

Relative Humidity 

Maximum Force at 
Test Velocity 

Maximum Displacement at 
Test Velocity 

Test meets specifications. 

Comments: 

Actual Impactor Velocity (m/s): 6.1 1: 
Damper Setting: 7.5 



Specification 

18.9- 25.5 °C 
1 - 70 % 



Test Results Pass 



3.766 - 4.464 K 



>8 -39.59 mm 



11.0 °C Yes 

27 % Yes 



3.915.2 N 



38.854 mm 



Yes 



Yes 



Technician 




Approved 



/" 



Specification Source. TP: 1411-0" Appendix .■ 
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Transportation Research Center Inc. 

6. ] m/s Thoracic Shock Absorber Compression 

SID-HTII Serial No. 066 Certification No. 19-1 1 

Test Date: 03/18/2006 



Shock Absorber Resistive Fore 



Z 



4001 




80 100 

Time [msl 



Filter Class: CFCJ 000 
Max: 3,915.2 Nat 3.0 ms 
Min: -1,801.6 N at 92.6 ms 



40- 


Shock 


Absorber Dis 


nlacement 








E 




/ 


\ 












1 

, L 




\^_ 










/ 










20- 




/ 






\ 




15- 


i / 










10- 


■ !/ 






^^ 








/ 










0- 




/ 










" 




1 , 


1 










i 


2 


' 4 


1 — 

) 6 


1 

) X 


1 



Filter Class: CFCJ 000 
Max: 38.9 mm at 26.5 ms 
Min: -0.3 mm at 92.7 ms 



Time [ms] 



Spcjificauoii Source: TP2 1 41 M)7 Appendix A 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HMI Serial No. 066 Certification No. 19-2 

Test Date: 03/1 8/2006 



I 



Test Parameter 


Specification 


Test Results 


Pass 


Temperature 


18.9- 25.5 °C 


21.4 °C 


Yes 


Relative Humidity 


1 - 70 % 


27 % 


Yes 


Probe Force 
within Corridor 


Yes 


Yes 


Yes 


Probe Velocity 


6.35- 8.89 mm/s 


7.920 min's 


Yes 


Test meets specifications. 








Comments: 









Technician 



Approved 




u^ 



Specification Source: C'FK4 C ) Pan 5~2 Subpart B 

with 1'olantv in accordance with .121 . 



(}?.IS.2O0(S0V:21:()424W7 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HIIT Serial No. 066 Certification No. 19-2 

Test Date: 03/1 8/2006 



Probe Force 




Probe Displacement 



Time [s] 




Filter Class: CFC_600 
Max: 588.6 Nat 5.4 s 
Min: 6.7 Nat -0.9 s 



Filter Class: CFC_1 80 
Max: 43.0 mm at 5.8 s 
Min: -8.0 mm at -1.0 s 



Filter Class: CFC_600 
Max: 588.6 Nat 42.8 mm 
Mhi: -7.0 Nat -13.3 mm 



40 

Distance [mm] 



Spccincauon Source: CFR49 Part 572 SnbpartB 

Willi Polarity in accordance with J21 1 
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Transportation Research Center Inc. 

Left Lateral Thorax 

SID-Hfll Serial "No. 066 Certification No. 19-1 

Test Date: 03/1 8/2006 



I 
I 



Test Parameter 

Temperature 

Relative Humidity 

Impactor Velocity 

Upper Rib Lateral Acceleration 

Lower Rib Lateral Acceleration 

Lower Spine Lateral Acceleration 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.6 °C 


■"> 1 o op 


Yes 


10-70 °/o 


26% 


Yes 


4.27 -4.33 m/s 


4.308 m/s 


Yes 


37-46g 


46.0 g 


Yes 


37 - 46 g 


44.3 g 


Yes 


1 5 - 22 u 


21.0 g 


Yes 



Technician, 

/ 



/^/^.Kc^x 




Approved 



/A/ 



Specification Source: CFk-l 1 ' I 'art 572 Subpart M 

with Poiantv in accordance Willi . 
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Transportation Research Center Inc. 



a. 



Left Lateral Thorax 

SID-HIII Serial No. 066 Certification No. 19-1 

Test Date: 03/18/2006 



I ippcr Rib Acceleration (Y) 



50- 














40- 




' A 










30- 




/ 










20- 




_/ 


i 

( 








10- 




_j_ 


1 








0- 




_V 


t-^ 


V ^ 












\tlZ_ 


V 


""V^^^*- "--»_ 




10- 






20- 




— i — i 


i 










( 


■ i 

2 


i • i — i — i 

1 40 60 s 


1 

in 



Lower Rib Acceleration (Y) 



bower Spine Acceleration (Y) 



Time [ms] 




80 100 

Time [ms] 




80 

Time [ms] 



Filter Class: FIRJ 00 
Max: 46.0 gat 17.5 ms 
Min: -16.3 gat 24.4ms 



Filter Class: FIRJ 00 

Max: 44.3 gat 17.5 ms 
Min: -17.4 sat 24.4ms 



Filter Class: FIRJ 00 
Max: 21.0 gat 21.9 ms 
Min: -5.4 gat 50.0ms 



Specification Source: CTR4 l > Pan 572 Subpart M 

with Polarity m accordance with .12] 1 
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TRANSPORTATION RESEARCH CENTER INC. 

LUMBAR FLEXION TEST 

SID PART 572B 

CAL DATE: 18-Mar-06 



TRC, INC. TEST NO: 066C19TF1 


3 /Zb 5»fN UOt) L UK 


5U fLtvA ^/VIj 17 


TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


1 8.9- 25.6" C 


21.5 C 


RELATIVE HUMIDITY 


10-70% 


27 % 


FORCE AT DEC FLEXION 


-27 - 27 N 


ON 


FORCE AT 20 D EG OF FLEXION 


98- 151 N 


142.3 N 

i 


FORCE AT 30 DEC OF FLEXION 


151 -205N 


182.4N 


FORCE AT 40 DEG OF FLEXION 


205 - 258 N 


222.4 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


< 12" 


10.7° 



TEST MEETS SPECIFICATIONS 



TECHNICIAN 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

SID-HIII Serial No. 066 Certification No. 19-1 

Test Date: 03/1 8/2006 



Test Parameter 

Temperature 

Relative Humiditv 

Impaetor Velocity 

Pelvis Lateral Acceleration 
Duration above 2()<r 

Pelvis Lateral Acceleration 

Is Acceleration Curve Linimoda] 
Above 20gV 

Test meets specifications. 
Commenls: 



Specification 


Test Results 


Pass 


18.9- 25.5 °C 


21.5 °C 


Yes 


1 - 70 % 


26% 


Y'es 


4.27 - 4.33 m/s 


4.299 m/s 


Yes 


3-7 ms 


6.2 ms 


Yes 


40 - 60 g 


42 5 o 


Yes 


Yes 


Yes 


Yes 



Technician 




Approved 



Specification Source: CFR-1'> Pan 572 Subpart M 

with Molarity in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

SID-HII1 Serialise 066 Certification No. 19-1 

Test Date: 03/1 8/2006 



Pelvis Y-Axis Acceleration 



sjj 



T> 40' 



4(1 



60 




Filter Class: FIRJ00 
Max.: 42.5 gat 9.1 ms 
Mm: -9.0 n at 22.2 ms 



so ioo 

Time [ms] 



Specification Source: CI -'IW-i 1'art 572 Subpart M 

with I'oiantv m accordance witn J_ I ! 
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Calibration Test Results 

Post-Test 

SID fflll: 055 

Configured for Left Side Impact 

Internal Dimensions: The dummy passed all external dimension requirements. 

1 literal Thorax Impact Test: The lateral thorax passed all impact test requirements. 

1 Aimbar Flexion lest: The dummy met the lumbar flexion test requirements. 

Abdominal Compression Test: The abdomen met the compression test requirements. 

Pelvis Impact Jest: The lateral pelvis passed all impact test requirements. 

Thoracic Shock Absorber Test: The thoracic shock absorber was not tested at this time. 
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Transportation Research Center Inc. 

SID/HIII Dummy 

External Dimensions 

Serial No. 055 Calibration No. 20 



Test Parameter 


Dimension 


Specification 


Results 


Pass 


Seated Height 


SH 
RH 


889.0 - 
501.7 - 


909.3 

520.7 


mm 


905 mm 


Yes 


Rib Heiaht 


mm 


512 mm 


Yes 


Hip Pivot Height 


HP 


99.1 REF 


mm 


99.1 mm 




Knee Pivot From Backline 


KH 


510.5 - 


525.8 


mm 
mm 
mm 


522 mm 
495 mm 


Yes 
Yes 


Knee Pivot From Floor 


KV 
HW 


490.2 - 
355.6 - 


505.5 
391.2 


Hip Width 


370 mm 


Yes 


Top Rib Width From C\L 


RW-1 
RW-2 


165.1 - 
165.1 - 


180.3 
180.3 


mm 
mm 


17 1 mm 
170 mm 


Yes 


Bottom Rib Width From C\L 


Yes 


Difference Between Top 
Bottom Rib Width from C\L 


& 


<= 


2.5 


mm 


0.0 mm 


Yes 



Technician 



Approved 





^ 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-HIII Serial No. 055 Certification No. 20-1 

Test Date: 03/24/2006 



Test Parameter 

Temperature 

Relative Humidity 

Peak 1 lead Resultant Acceleration 

Peak Head Longitudinal Acceleration 

Is Head Resultant Acceleration Curve 
Unimodal Within, 15% of Peak 1 ? 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.6 °C 


21.1 °C 


Yes 


10-70% 


27% 


Yes 


120- 150 g 


141.1 g 


Yes 


(-15)- 15 g 


6.1 g 


Yes 


Yes 


Yes 


Yes 



Technician 




Approved 




Spcciiicauon Source: CTW Part 572 Subpart M 

with Polarity in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-HIII Serial No. 055 Certification No. 20-1 

Lest Date: 03/24/2006 



Head X-Axis Acceleration 




Head Y-Axis Acceleration 



Lime [ms] 
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ead Z-Axis Acceleration 
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Head Resultant Acceleration 



^ in 

Lime fmsl 



\r\ \ i 
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r 1- ■ 1 1 



8 1(1 
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Filter Class: CFCJ000 
Max;: 6.1 g at 3.5 ms 
Min: -3.4 eat 2.0 ms 



Filter Class: CFCJ000 
Max: 111.5 gat 2.4ms 
Min: -1.8 eat 6.4 ms 



Filter Class: CFCJOO0 
Max: 86.5 g at 2.4 ms 
Min: -0.4 n at 9.4 ms 



Filter Class: CFCJ000 
Max: 141.1 g at 2.4 ms 
Mia: 0.0 <: at -0.2 ms 



Specification Source: t'KR4 l -i I 'an 572 Subpart M 

with I'oiaruv m accordance with .121 ' 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 055 Certification No. 20-1 

Test Date: 03/27/2006 



Test Parameter 

1 cmpcraturc 

Relative 1 lumidity 

Pendulum Velocity 

Pendulum Integrated Velocity 
Change at 1 ms 

Pendulum Integrated Velocity 
Change at 20 ms 

Pendulum Integrated Velocity 
Change at 30 ms 

Pendulum Integrated Velocity 
Change at 40 to 70 ms 

Total Head D-Plane Rotation 

Total 1 lead D-Plane Rotation 
Time to 0° after Peak Rotation 

Total Neck Occipital Condyle Moment 

Total Neck Occipital Condyle Moment 
Time to Nan after Peak Moment 



Specification 

20.6 - 22.2 °C 

1 - 70 % 

(-6.89)- (-7.13) m/s 

1.96- 2.55 m/s 

4.12- 5.10 m/s 

5.73 - 7.01 m/s 

6.27 - 7.64 m/s 
(-66) - (-82) ° 

58-67 ms 
73 - 88 N-m 



49 - 64 ms 

Time from Peak Moment to Peak Rotation 2 - 1 6 ms 
Test meets specifications. 
Comments: 



Test Results 


Pass 


21.0 °C 


Yes 


28% 


Yes 


-7.012 m/s 


Yes 


2.296 m/s 


Yes 


4.604 m/s 


Yes 


6.528 m/s 


Yes 


7.263 m/s 


Yes 


-71.7° 


Yes 


60.6 ms 


Yes 


83.1 N-m 


Yes 


53.5 ms 


Yes 


8.2 ms 


Yes 



'I cchnician 




Approved 



£^Jl 



^ 



Specification Source: CFIW) fan 572 Subpart M 

with Polarity in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HHI Serial No. 055 Certification No. 20-1 

Test Date: 03/27 '2006 



Pendulum Acceleration 
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Filter Class: CFCJ 80 
Max:: 28.6 g at 1.4 ms 
Min: -3.3 u at 43.5 ms 



Pendulum Inteirrated Velocin' Change 
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Filter Class: CFCJ 80 
Max.: 7.3 m/s at 36.9 ms 
Min: 0.0 m/s at 0.0 ms 



4(i 5(i 

Time [ms] 



Specification Source CFR-I" Part 5"2 Subpart M 

with I J olant\ m accordance with 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HII1 Serial No. 055 Certification No. 20-1 

Test Date: 03/27/2006 



Pot Rotation at the Base of Neck 
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Filter Class: CFCJ50 
Max: 12.3° at 147.9 ms 
Min: -26.1 ° at 58. lms 



Filter Class: CFC_60 
Max: 17.4° at 159.4 ms 
Min: -45.7° at 56.2 ms 



Filter Class :CFC_60 
Max: 29.0° at 158.3 ms 

Min: -7 1.7° at 57.0 ms 



Spcciikaiion Source: CFR40 Pan 572 Subpart M 

with Polantv m accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 055 Certification No. 20-1 

Test Date: 03/27/2006 



Neck Force (Y) 
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Time imsl 



Filter Class: CFCJOOO 
Max: 901.9 N at 52.9 ms 
Min: -293.9 Nat 146.4 ms 



Filter Class: CFC600 
Max:: 901.5 Nat 52.9 ms 
Min: -293.5 Nat 146.4ms 



Filter Class: CFC_60() 
Max: 68.3 N-m at 48.8 ms 
Min: -23.3 N-m at 9.9 ms 



Filter Class: CFC_600 
Max.: 83.1 N-m at 48.8 ms 
Min: -27.0 N-m at 145.0 ms 



Specification Source: CTR40 Pan 572 Subpart \\ 

with I'olarm in accordance with .121 1 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HI [I Serial No. 055 Certification No. 20-5 

Test Date: 03/24/2006 



Test Parameter 

Temperature 

Relative ] iumidiry 

Probe Force 
within Corridor 

Probe Velocity 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pas. 


18.9- 25.5 °C 


21.1 °C 


Yes 


10-70% 


27% 


Yes 



Yes 



6.35- 8.89 mm/s 



Yes 



7.887 mm/s 



Yes 



Yes 



I echnician 




Approved 




Specification Source: C'l ; K4 t ) Pan 572 Subpart B 

willi Polantv in accordance with J21 1 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HIH Serial No. 055 Certification No. 20-5 

Test Date: 03 '24'2006 



I 



Probe Force 



70(1 




Filter Class: CFC J>00 
Mav: 629.6 N at 6.2 s 
Min: -2.5 N at -1.0 s 



Probe Displacement 
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Probe Force vs Displacement 
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Distance [mm] 



Filter Class: CFCJ 80 
Max: 48.8 mm at 6.2 s 
Min: -7.4 mm at -1.0 s 



Filter Class: CFC_600 
Max: 629.6 N at 48.7 mm 
Min: -2.5 N at -7.4 mm 



Spcciiicaiiim Source: CFR4" Par; r"2 Subpart B 

\\ ilh I'olarnv in accordance with . 
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TRANSPORTATION RESEARCH CENTER INC. 



PART 572B LUMBAR FLEXION TEST 



SID/HIII 



CAL DATE: 24-Mar-06 



TRC1NC. 



TEST NO: TOFL-01 



572M SN 055 TORSO FLEX CAL 20 



TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


18.9- 25.6° C 


21.3°C 


RELATIVE HUMIDITY 


10 - 70 % 


26% 


FORCE AT DEG. FLEXION 


-27 - 27 N 


ON 


FORCE AT 20 DEG OF FLEXION 


98- 151 N 


129.0 N 


FORCE AT 30 DEG OF FLEXION 


151- 205 N 


169.0 N 


FORCE AT 40 DEG OF FLEXION 


205- 258 N 


213.5 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


<12° 


11° 



TEST MEETS SPECIFICATIONS 



TECHNICIAN 
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Transportation Research Center Inc. 

Left Lateral Thorax 

SID-HIII Serial No. 055 Certification No. 20-1 

Test Date: 03/28/2006 



Test Parameter 

Temperature 

Relative Humidity 

impactor Velocity 

Upper Rib Lateral Acceleration 

Lower Rib Lateral Acceleration 

Lower Spine Lateral Acceleration 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pas; 


18.9- 25.6 °C 


-) j -1 0£ 


Yes 


10-70% 


32 % 


Yes 


4.27 - 4.33 m/s 


4.287 m/s 


Yes 


37-46g 


41.7 g 


Yes 


37-46g 


40.9 g 


Yes 


1 5 - 22 si 


19.5 si 


Yes 



Technician 




Approved 



y y ^^ 




Specification Source CFK4 1 ' Part :*"2 Subpart M 

with I'olaritv in accordance with .12! 1 
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I 



Transportation Research Center Inc. 

Left Lateral Thorax 

SID-HUI Serial No. 055 Certification No. 20-1 

Test Date: 03/28/2006 



< 



Upper Rib Acceleration (Y 




Filter Class: FIR_1 00 
Max: 41.7 gat 17.9ms 
Min: -15.9 g at 24.9 ms 



Time [ms] 



Lower Rib Acceleration (Y) 
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Filter Class :FIR_1 00 
Max: 40.9 g at 1 7.4 ms 
Min: -15.8 gat 24.8 ms 



Filter Class: FIRJ 00 
Max: 19.5 gat 22.3 ms 
Min: -5.0 sat 40.5 ms 



Specification Source: CTR4 c > l'art 572 Subpart M 

with Polarity in accordance with J21 1 



C-57 



03.28.2006 10:37:01589 



060320 



Transportation Research Center Inc. 

Left Lateral Pelvis 

SID-HIII Serial No. 055 Certification No. 20-1 

Test Date: 03/28/2006 



Test Parameter 

Temperature 

Relative Humidity 

Impactor Velocity 

Pelvis Lateral Acceleration 
Duration above 20« 

Pelvis Lateral Acceleration 

is Acceleration Curve Unimodal 
Above 20g? 

Test meets specifications. 
Comments: 



Specification 


Test Results 


Pas 


18.9-25.5 °C 


2 1 . 1 °C 


Yes 


1 - 70 % 


31 % 


Yes 


4.27 - 4.33 m/s 


4.292 m/s 


Yes 


3 - 7 ms 


5.8 ms 


Yes 


40 - 60 g 


52.3 <i 


Yes 


Yes 


Yes 


Yes 



'lechnician 




Approved 



A/%. 




.Spccificanon Source': t'l"R4"J I 'an. 5"2 Suhpiin M 

uith 1'okiritv in accordance with J2I 1 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

SJD-HRI Serial No. 055 Certification No. 20-1 

Lest Date: 03/28/2006 



Pelvis Y-Axis Acceleration 
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Filter Class: FIRJ 00 
Max: 52.3 gat 10.7 ms 
Min: -6.8 sat 23.8 ms 
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Specification Source: C , !'K4 1 -) Pari 572 Subpart M 

with Polarity in accordance with .121 1 
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Calibration Test Results 

Post-Test 

SID HIII: 066 

Configured for Left Side Impact 

External Dimensions: The dummy passed all external dimension requirements. 

Lateral Thorax impact Test: The lateral thorax passed all impact test requirements. 

Lumbar Flexion Test: The dummy met the lumbar flexion test requirements. 

Abdominal Compression Test: The abdomen met the compression test requirements. 

Pelvis Impact Test: The lateral pelvis passed all impact test requirements. 

Thoracic Shock Absorber Test: The thoracic shock absorber was not tested at this time. 
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Transportation Research Center Inc. 

572M SID/HIII Dummy 

External Dimensions 

Serial No. 066 Calibration No. 20 



Test Parameter 



Sealed Heieht 



Rib Height 



Hip Pivot Height 



Knee Pivot From Backline 



Knee Pivot From Floor 



Hip Width 



Top Rib Width From C\L 



Bottom Rib Width From C\L 



Dimension Specification Results Pass 



SH 



889.0 



909.3 mm 900 mm Yes 



RH 



50F7 



520.7 mm 507 mm Yes 



HP 



99.1 REF 



mm 99.1 mm 



KH 



KV 



510.5 - 525.8 mm 522 mm Yes 
490.2 - 505.5 mm 496 mm Yes 



HW 



355.6 



RW-1 



165.1 



RW-2 



165.1 



Difference Between Top & 
Bottom Rib Width from C\L 



<= 2.5 mm 0.0 mm 



391.2 mm 368 mm Yes 



180.3 mm 173 mm Yes 



180.3 mm 173 mm Yes 



Yes 



Technician 



v/V^- 



Approved 





'<* 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-HIII Serial No. 066 Certification No. 20-1 

Lest Date: 03/27/2006 



Test Parameter 

Temperature 

Relative Humidity 

Peak Head Resultant Acceleration 

Peak Head Longitudinal Acceleration 

Is Head Resultant Acceleration Curve 
Unimodal Within 1 5% of Peak 9 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pas 


18.9- 25.6 °C 


n i n op 


Yes 


1 - 70 % 


28% 


Yes 


120- 150 g 


137.9 g 


Yes 


(-15)- 15 g 


4.6 g 


Yes 


Yes 


Yes 


Yes 



Techniciai 




Approved 



/^^ 



Specification Source: CFR44 l'art 572 Subpart M 

with Polarity in accordance with .12! 1 
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Transportation Research Center Inc. 

Left Lateral Head Drop 

SID-H1II Serial No. 066 Certification No. 20-1 

Test Date: 03/27/2006 



1 lead X-Axis Acceleration 




Head Y-Axis Acceleration 
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Filter Class: CFCJ 000 
Max: 4.6 g at 3.8 ms 
Min: -3.7 Rat 1.8ms 



Time [ms] 
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Head Resultant Acceleration 
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Filter Class: CFCJ 000 
Max: 11 0.4 gat 2.1ms 
Min: -2.6 gat 5.0 ms 



8 10 

Time [ms] 



Filter Class: CFCJ 000 
Max: 82.8 gat 2.2ms 
Min: -0.1 gat -0.8ms 



Filter Class: CFCJ 000 
Max: 137.9 gat 2.2 ms 
Min: 0.1 g at -0.3 ms 



Specification Source: (VR40 Pan 572 Subpart M 

with Polarity in accordance with J21 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HILI Serial No. 066 Certification No. 20- 1 

Test Date: 03/27/2006 



Test Parameter 

Temperature 

Relative Humidity 

Pendulum Velocity 

Pendulum Integrated Velocity 
Change at 1 ms 

Pendulum Integrated Velocity 
Change at 20 ms 

Pendulum Integrated Velocity 
Change at 30 ms 

Pendulum Integrated Velocity 
Change at 40 to 70 ms 

Total Head D-Plane Rotation 

Total Head D-Plane Rotation 
Time to 0° after Peak Rotation 

Total Neck Occipital Condyle Moment 

Total Neck Occipital Condyle Moment 
Time to N-m after Peak Moment 



Specification 

20.6 - 22.2 °C 

1 - 70 % 

(-6.89) -(-7.13) m/s 

1.96 - 2.55 m/s 

4.12 -5.10 m/s 

5.73 - 7.01 m/s 

6.27 - 7.64 m/s 
(-66) -(-82)° 

58-67 ms 
73 - 88 N-m 



49 - 64 ms 

Time from Peak Moment to Peak Rotation 2-16 ms 
Test meets specifications. 
Comments: 



Test Results 


Pas 


21.6 °C 


Yes 


29 % 


Yes 


-7.027 m/s 


Yes 


2.332 m/s 


Yes 


4.673 m/s 


Yes 


6.621 m/s 


Yes 


7.280 m/s 


Yes 


-69.2 c 


Yes 


59.4 ms 


Yes 


80.8 N-m 


Yes 


52.2 ms 


Yes 


8.2 ms 


Yes 



Technician 




Approved 



Specification Source: CFK4<J Pan 572 Subpart M 

with I'olanry in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

S1D-HITI Serial No. 066 Certification No. 20-1 

Test Date: 03/27/2006 



'endulum Acceleration 
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Filter Class: CFCJ 80 
Max: 28.6 gat 1.4 ms 
Min: -3.5 gat 42.5 ms 
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Filter Class: CFCJ 80 
Max: 7.3 m/s at 35.9 ms 
Min: 0.0 m/s at 0.0 ms 
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Specification Source: (_TR-4^ Part 572 Subpart M 

with Polarity in accordance with .12 1 1 
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Transportation Research Center Inc. 

Left Lateral Neck 

SID-HIII Serial No. 066 Certification No. 20-1 

Test Date: 03/27/2006 



Pot Rotation at the Base of Neck 
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Filter Class: CFC_60 
Ma;c: 11.8 "at 145.0ms 
Min: -24.3 ° at 56.6 ms 
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Head Rotation at Oecypital Condyles 



0' 
-10' 
-20- 
-30- 
-4(i- 

-50- 




SO 



120 



Total Head D-Plane Rotation 



— 40 



0[j 



< -2C 



-60- - 



-SO 



40 



120 



160 

Time [ms] 



200 











1 ^-4^ 




1 i 


y 


\^ 






\ 


/ 










\ | ! / 










N A 








1 , 1 , 








1 




1 


1 


— i — 



160 200 

Time [msl 



Filter Class: CFC_60 
Max: 16.8° at 156.3 ms 
Min: -44.9° at 56.3 ms 



Filter Class: CFC_60 
Max: 28.0 L at 153.2 ms 
Min: -69.2 ° at 56.4 ms 



Specification Source: CFR4 C > Part 572 Subpart M 

with I'olaniv m accordance with .121 ! 
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Transportation Research Center Inc. 

Left Lateral Neck 

SJD-HIII Serial No. 066 Certification No. 20-1 

Test Date: 03/27/2006 
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Neck Force (Y) 
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Neck Force (Y) Filtered for Total Neck Occipital Condyle Calculation 
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Filter Class: CFCJ 000 
Max: 907.0 Nat 52.8 ms 
Min: -335.6 N at 145.0 ms 



160 200 

Time [ms] 



Filter Class: CFC_600 
Max: 906.6 N at 52.9 ms 
Min: -335.2 Nat 145.1 ms 



Filter Class: CFC_600 
Max: 66.2 N-m at 48.2 ms 
Min: -21.6 N-m at 6.7 ms 



Filter Class: CFC_600 
Max: 80.8 N-m at 48.2 ms 
Min: -26.1 N-m at 143.0 ms 



Specification Source: CTR4'> I 'art 172 Subpart M 

willi I'olaritv in accordance with .12 1 1 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HHI Serial No. 066 Certification No. 20-2 

Test Date: 03/27/2006 



Test Parameter 


Specification 


Test Results 


Pas 


Temperature 


18.9- 25.5 °C 


21.4 °C 


Yes 


Relative Humidity 


1 - 70 % 


28 % 


Yes 


Probe Force 
within Corridor 


Yes 


Yes 


Yes 


Probe Velocity 


6.35 - 8.89 mm/s 


7.809 mm/s 


Yes 


Test meets specifications. 








Comments: 









Technician 




Approved 




Specification Source CFK-N Part 5^2 Subpart B 

with I'olanrv m accordance with . 
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Transportation Research Center Inc. 

Abdomen Compression 

SID-HITI Serial No. 066 Certification No. 20-2 

Test Date: 03/27/2006 



Probe Force 



700- 



600- 



500- 
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Filter Class: CFC_600 
Max: 608.4 Nat 5.9 s 
Min: 6.9 Nat -1.0 s 



Time [s] 



Probe Force vs Displacement 
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Yobe Displacement 
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Filter Class: CFCJ 80 
Max.: 46.1 mm at 6.2 s 
Min: -7.7 mm at -1.0 s 



Filter Class: CFC__600 
Max: 608.4 N at 45.9 mm 
Min: -0.7 Nat -9.8 mm 



30 40 50 

Distance [mm] 



Specification Source: CTR4<-> Pari 572 Subpart B 

with Polantv in accordance with .121 1 
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TRANSPORTATION RESEARCH CENTER INC. 



LUMBAR FLEXION TEST 



SID PART 572B 



CAL DATE: 27-Mar-06 



TRC, INC. 



TEST NO: TOFL-01 



572B SN 066 TORSO FLEX CAL 20 



TEST PARAMETER 


SPECIFICATION 


TEST RESULTS 


TEMPERATURE 


18.9- 25.6° C 


21.3 C 


RELATIVE HUMIDITY 


J - 70 c /c 


30% 


FORCE AT DEC FLEXION 


-27 - 27 N 


ON 


FORCE AT 20 DEG OF FLEXION 


98- 151 N 


142.3 N j 


FORCE AT 30 DEG OF FLEXION 


151 -205N 


195.7 N 


FORCE AT 40 DEG OF FLEXION 


205- 258 N 


253.5 N 


NET RETURN ANGLE AFTER 3 
MINUTES 


< 12° 


9.3 " 



TEST MEETS SPECIFICATIONS 



TECHNICIAN 
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Transportation Research Center Inc. 

Left Lateral Thorax 

SID-HIN Serial No. 066 Certification No. 20-1 

Test Date: 03/28/2006 



Test Parameter 

Temperature 

Relative Humidity 

Impaetor Velocity 

Upper Rib Lateral Acceleration 

Lower Rib Lateral Acceleration 

Lower Spine Lateral Acceleration 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.6 °C 


21.5 °C 


Yes 


1 - 70 % 


32% 


Yes 


4.27 - 4.33 m/s 


4.292 m/s 


Yes 


37-46g 


44.5 g 


Yes 


37-46g 


44.9 g 


Yes 


1 5 - 22 s, 


21.0 g 


Yes 



Technician 




Approved 




Specification Source: (TR4 C > I 'art r-72 Subpart M 

with Polarity in accordance with J21 1 
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Transportation Research Center Inc. 

Left Lateral Thorax 

SID-HIII Serial No. 066 Certification No. 20-1 

Test Date: 03/28/2006 



Upper Rib Acceleration (Y) 




Time [ms] 



Filter Class: FIR_100 
Ma^:44.5 gat 17.8 ms 
Min: -17.4 eat 24.6 ms 



=£) 



=jj 



< 



,o\ver Rib Acceleration (Y 



50 
40 
3d 



40 



Lower Spine Acceleration (Y) 




20 



60 



^ A 
: - / I 

■ \ IT7 i 1 



80 100 

Time [ms] 



NO 1 00 

Time Imsl 



Filter Class: FIR J 00 
Max: 44.9 gat 17.8 ms 
Mm: -18.0 « at 24.6 ms 



Filter Class: FIR100 
Max: 2 1.0 gat 22.2 ms 
Min: -5.6 o at 50.2 ms 



Specification Source CFR40 Part 572 Subpart ,\4 

with I'olanlv in accordance with .12 I 1 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

S1D-HIII Serial No. 066 Certification No. 20-1 

Test Date: 03/28/2006 



Test Parameter 

Temperature 

Relative Humidity 

Impacior Velocity. 

Pelvis Lateral Acceleration 
Duration above 20g 

Pelvis Lateral Acceleration 

Is Acceleration Curve Linimodal 
Above 20g? 

Test meets specifications. 

Comments: 



Specification 


Test Results 


Pass 


18.9- 25.5 °C 


21.1 °C 


Yes 


10-70% 


32% 


Yes 


4.27 - 4.33 m/s 


4.297 m/s 


Yes 


3 - 7 ms 


6.1 ms 


Yes 


40 - 60 g 


48.0 g 


Yes 


Yes 


Yes 


Yes 



Technician 




Approved 



Specification Source: CFR4 l > Pari 572 Subpart M 

with I'olaritv in accordance with .121 1 
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Transportation Research Center Inc. 

Left Lateral Pelvis 

S1D-HIII Serial No. 066 Certification No. 20- 1 

Test Date: 03/28/2006 



J elvis Y-Axis Acceleration 
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Filter Class: F1RJ00 
K4ax: 48.0 « at 9.4 ms 
Min: -10.4 » at 21.8 ms 



NO Kill 

Time imsl 



Specification Source: CFK-I 1 ' ['art 572 Subpart M 

with I'oiamv in accordance with .121 1 
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Transportation Research Center Inc. 

Type : SID Hill S/N : 055 

Proj./Seg. No.: 2 0020455-3000 



SID Pre-Use Inspection 



Mfr: ASTC 



Test Date: 03/20/06 



Test Eng.: 



Walter Dudek 



ITEM 



HEAD: 



PRE-USE 



Skull Cap Bolts 



Head Skin Condition 



Accel . Cable Exit (left or right) 



NECK: 



Rubber Conditi on and Separation From End Caps 
NECK-SID/HIII only: 



Condvlc Pin. Set Screws 



X 



X 



(Left) 

N/A 



(Right) 



X 



X 



* Neck Cable Torque 



(10-14 in lb) Actual: 12 



X 



Nodding Blocks Condition and Position 



THORAX: Left side configuration 



Stacked Shoulder foams and Bolts 



* Rib Cage Spring and Support Assembly 

* Rib Caue Bolts 



* Damper Rear Attachment Ring. Pivot Pins, and Bracket 



* Location and Adjustment of Chest Pot Bracket and Collars 

* C hest Pot Rod End Nuts and Eyebolt 

Arm Foam Orientation . 



X 



X 



X 



X 



X 



X 



X 



Thorax/Lumbar Spine Bolts 



PELVIS: 



Tightness and Alignment of H-Point Tool Insert 



* 1 lips Range of Motion and l-2g Adjustment (before calibration only) 



Upper Femur Bolt Adjustment and Position 



Check Spine Kits (Yellow tape = Kits/No tape = No kits) 
~ LEGS AND FEET: 

Femur Load Cell Bolts 



X 



X 



X 



X 



X 



(30 ft/lbs) 



Breakaway Femur Bote 



Knee Joint Function and Range of Motion 



Lee Skin Condition and Position 



Ankle Ran»e of Motion 



; oot Condition 



(With) 
X 



(Without) 



X 



X 



X 



X 



X 



X 



OTHER: 



Cleanliness 



Target Position 



Clothes 



Shoes 



Knee & Ankle One C Joint Adjustments 



X 



X 



X 



X 



X 



Inspection Completed By: J. Clarridge 



Date: 



03/18/06 



C-75 
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transportation Research Center Inc. 



SID Pre-Use Inspection 



type: SID Kill 



S/N: 066 



Mir: 



Denton 



Test Date: 03/20/06 



Proj./Seg. No.: 20020455-3000 



Test Ene.: Walter Dudek 



ITEM 



HEAD: 



Skull Cap Bolts 



Head Skin Condition 



Accel. Cable Exit (left or right) 



NECK: 



Rubber Condition and Separation From End Caps 
N ECK-SID/Hfll onlv: 



Condyle Pin. Set Screws 



* Neck Cable Torque 



(10-14 in lb) 



Actual: 12 



* Nodding Blocks Condition and Position 



THORAX: Left side configuration 



Stacked Shoulder Foams and Bolts 



* Rib Cage Spring and Support Assembly 

* Rib Cage Bolts 



* Damper Rear Attachment Ring. Pivot Pins, and Bracket 

* Location and Adjustment of Chest Pot Bracket and Collars 



* Chest Pot Rod End Nuts and Evebolt 



Arm Foam Orientation 



Thorax/Lumbar Spine Bolts 



PELVIS: 



ightness and Alignment of Fl-Point Tool Insert 



* Hips Range of Motion and 1 -2g Adjustment (before calibration onlv) 
Upper Femur Bolt Adjustment and Position 



Check Spine Kits (Yellow tape = Kits.nNo tape = No kits) 

LEGS AND FEET: 

Femur Load Cell Bolts 



Breakaway Femur Bolts 



( 30 tt/lbs 



Knee Joint Function and Range of Motion 
Leg Skin Condition and Position 



Ankle Range of Motion 
Foot Condition 



OTHER: 



Cleanliness 



Target Position 



Clothes 



Shoes 



Knee & Ankle One C Joint Adjustments 
nspection Completed By: J. Clarridee 



PRE-USE 



X 



X 



(Left) 

N/A 



(Rieht) 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



(With) 
X 



(Without! 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



Date: 



03/18/06 



C-76 



060320 



I 
I 



■asportation Research Center Inc. 



Type: SID 1 HII S/N: 055 

Proj./Seg. No.: 20020455-3000 



Mfr: ASTC 

Test Eng.: Walter Dudek 



SID Post-Use Inspection 
Test Date: 03/20/06 



ITEM 



HEAD: 



jad Skin Condition 



NECK: 



Rubber Condition and Separation From End Caps 



NECK-SID/HIII onh: 



Nodding Blocks Condition and Position 



Nodding Joint Function (no lateral motion) 

THORAX: Left side configuration 



Jacket Condition 



Arm Foam Condition 



Damper and Chest Pot Movement and Condition 



Rib Cage Spring and Support Assembly Condition 
Ri b Wrap Condition 



Abdomen Condition 



Thorax/Lumbar Spine Bolts 



Lumbar Spine Condition and Separation From End Caps 

PELVIS: 



Iliac Crest Bone 



Flesh Condition 



Hip Range of Motion 



LEGS AND FEET: 



Knee Skins and Castings Condition 



Let: Skin Condition 



Foot Condition 



knee Joint Ramie of Motion 



Ankle Ranee of Motion 



NOTES: No damage to report. 



POST-USE 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



Inspection Completed By: J. Clarridge 



Date: 03/23/06 
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Transportation Research Center Inc. 



SID Post-Use inspection 



Type: SID HI II S/N: 066 Mfr: 

Proj./Seg. No.: 20020455-3000 Test Erui.: 



Denton 



Test Date: 03/20/06 



Walter Dudek 



ITEM 



HEAD: 



Head Skin Condition 



NECK: 



Rubber Condition and Separation From End Caps 
NECK-SID/HTir nnlv: 



Nodding Blocks Condition and Position 



Nodding Joint Function (no lateral motion) 



THORAX: Left side configuration 



Jacket Condition 



Arm Foam Condition 



Damper and Chest Pot Movement and Condition 



Rib Cage Spring and Support Assembly Condition 



Rib Wrap Condition 



Abdomen Condition 



Thorax/Lumbar Spine Bolts 



Lumbar Spine Condition and Separation From End Caps 
PELVIS: 



Iliac Crest Bone 



Flesh Condit 



ion 



Flip Range of Motion 



LEGS AND FEET: 



Knee Skins and Castings Conditi 



on 



Leg Skin Condition 



Foot Condition 



Knee Joint Range of Motion 
Ankle Ranee of Motion 



NOTES : Neck - small cut on 2 nd rib from top Cleft). 

No other damage found. 



POST-USE 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



X 



Inspection Completed By: J. Clarridiie 



Date: 03/23/06 
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Appendix D 
Test Equipment List and Calibration Information 



D-l 060320 



Accelerometers: 



Simi Convention 
SAE J211 MAR95 



rX: Forward 
h Y: Rightward 
-Z: Downward 



Potentiometers : 



-Chest longitudinal deflection: Outward 



-Chest lateral deflection: 
-Seat belt displacement: 
-Seat belt extension: 
-Knee slider displacement: 



Rotation potentiometers: 

-About the X-axis: 

-About the Y-axis: 
-i-About the Z-axis: 



Rightward 

Outward 

Elongation 

Distance between femur and tibia 
increased (in relation to a seated 
dummv) 



Left foot-eversion 
Right foot-inversion 
Left/right foot-dorsiflexion 
Left foot-internal 
Riant foot-external 



Load cells: 



-Femur force: Tension 
-Seat belt force: Tension 
-Barrier force: Tension 



Neck load cells: 



-X force: Head pushed rearward 

-Y force: Head pushed leftward 

-Z force: Head pulled upward (tension on neck) 

-X moment: Left ear rotating toward left shoulder 

^Y moment: Chin rotating toward chest 

^Z moment: Chin rotating toward left shoulder 



Tibia load cells: 



U X force: Ankle forward, knee rearward 

-Y force: Ankle rightward. knee leftward 

-7. force: Tension 

-X moment: Bottom of tibia moving leftward 

-Y moment: Bottom of tibia mo vine rearward 
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Sign Convention (Continued) 
SAEJ211 MAR95 



Lumbar load cells: +X force: Chest rearward, pelvis forward 

+Y force: Chest leftward, pelvis rightward 

+7, force: Chest upward, pelvis downward 

+X moment: Left shoulder toward left hip 

+Y moment: Sternum toward front of legs 

+Z moment: Right shoulder forward, left shoulder rearward 



D-3 060320 



Forces 
Moments 



Sled Accelerations 
Steering Column Loads 
Head Form Accelerations 



60 
60 



Frequency Response Classes 
SAE.I211 MAR95 



Typical Test Measurements Channel Class 

Vehicle Structural Accelerations for use in: 

Total vehicle comparison 50 

Collision simulation input (,() 

Component analysis 600 

Integration for velocity or displacement 1 #q 

Barrier Face Forces 

Belt Restraint System Loads 

Anthropomorphic Test Device 

1 lead accelerations (linear and angular) 1 ()00 

Neck 
Forces 
Moments 
Thorax 

Spine accelerations ] go 

Rib accelerations 
Sternum accelerations 
Deflections 
Lumbar 
Forces 
Moments 
Pelvis 

Accelerations 
Forces 



1000 
600 



1000 

1000 

600 

1 000 
1 000 



1000 
1 000 



Moments 1000 

Femur/Knee 'Tibia/Ankle 



600 
600 



Displacements I ^q 



60 

600 

1 000 



D-4 060320 



Tlie direction column on the following sheets describes the transducer output as mounted and 
wired m the test location. The polarity column indicates whether a polarity change occurred 
during data acquisition to conform to J211 MAR95. See Report Sign Convention sheet for 
description of data output as presented in the report: occasionally channels have been adjusted 
in post-acquisition processing to conform to J21 1 MAR95. 
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Channel Report Test Number 060320 



Ref Transducer ID ISO Signal Identifier 

1 Trig D1 10ZERO000000VO0A 

2 P49045 11HEADCG00SHACXA 

3 P49057 11HEADCG00SHACYA 

4 P49037 11HEADCG00SHACZA 
5 P49050 11HEADCGRDSHACXA 
6 P46511 11HEADCGRDSHACYA 
7 P49021 11HEADCGRDSHACZA 
8 1716A-1634-FX 1 1NECKUP00SHFOXA 



Description 
EVENT 
Head Accel X 
Head Accel Y 
Head Accel Z 
Head Accel X Red 
Head Accel Y Red 
Head Accel Z Red 
Neck Force X 



9 1716A-1634-FY 1 1NECKUP00SHFOYA Neck Force Y 

10 1716A-1634-FZ 1 1NECKUP00SHFOZA Neck Force Z 

11 1716A-1634-MX 1 1NECKUP00SHMOXA Neck Moment X 

12 1716A-1634-MY 11NECKUP00SHMOYA Neck Moment Y 

13 1716A-1634-MZ 11NECKUP00SHMOZA Neck Moment Z 





14 


P46524 


11RIBSLU00SHACYA 


Left Upper Rib Y 


a 


15 


P45008 


11RIBSLURESHACYA 


Left Upper Rid Red Y 


i 


16 P49030 


11RIBSLL00SHACYA 


Left Lower Rib Y 




17 


P46513 


11RIBSLLRESHACYA 


Left Lower Rib Red Y 




18 


P49029 


11SPIN1200SHACYA 


Lower Spine Y 




19 


P49036 


11SPIN12RDSHACYA 


Lower Spine Red Y 




20 


P49018 


11PELVCG00SHACYA 


Pelvis Accel Y 




21 


P45012 


14HEADCG00SHACXA 


Head Accel X 




22 


P49031 


14HEADCG00SHACYA 


Head Accel Y 




23 


P49049 


14HEADCG00SHACZA 


Head Accel Z 




24 


P46517 


14HEADCGRDSHACXA 


Head Accel X Red 




25 


P49042 


14HEADCGRDSHACYA 


Head Accel Y Red 




26 


P45017 


14HEADCGRDSHACZA 


Head Accel Z Red 




27 


IF-205-289-FX 


14NECKUP00SHFOXA 


Neck Force X 




28 


IF-205-289-FY 


14NECKUP00SHFOYA 


Neck Force Y 




29 


F-205-289-FZ 


14NECKUP00SHFOZA 


Neck Force Z 




30 


IF-205-289-MX 


14NECKUP00SHMOXA 


Neck Moment X 


o 


31 


IF-205-289-MY 


14NECKUP00SHMOYA 


Neck Moment Y 


1 J 


32 


IF-205-289-MZ 


14NECKUP00SHMOZA 


Neck Moment Z 




33 


P49041 


14RIBSLU00SHACYA 


Left Upper Rib Y 



FScale Units 
1 Logic 
1000 g 
1000 g 
1000 g 
1000 g 
1000 g 
1000 g 
8896 N 

8896 N 

13344 N 

282 N-m 

282 N-m 

282 N-m 

800 g 

800 g 

800 g 

800 g 

400 g 

400 g 

400 g 
1000 g 
1000 g 
1000 g 
1000 g 
1000 g 
1000 g 
8896 N 

8896 N 

13344 N 

282 N-m 

282 N-m 

282 N-m 

800 g 



DAS 
Flip 

+ 



Positive Polarity 

Bipolar 

Rearward 

Leftward 

Upward 

Rearward 

Leftward 

Upward 

Head forward, 

chest rearward 

Head leftward, 

chest rightward 

Head upward, 

chest downward 

Right ear toward 

right shoulder 

Chin toward 

sternum 

Chin toward left 

shoulder 

Rightward 

Rightward 

Rightward 

Rightward 

Leftward 

Leftward 

Leftward 

Rearward 

Leftward 

Upward 

Rearward 

Leftward 

Upward 

Head forward, 

chest rearward 

Head leftward, 

chest rightward 

Head upward, 

chest downward 

Right ear toward 

right shoulder 

Chin toward 

sternum 

Chin toward left 

shoulder 

Rightward 



Assembly 

1-055 SID/HIM 
1-055 SID/HIM 
1-055 SID/HIII 
1-055 SID/HIII 
1-055 SID/HIII 
1-055 SID/HIII 
1-055 SID/HIII 



ASTC.001 
ASTC.O02 
ASTC.003 
ASTC.004 
ASTC.005 
ASTC.O06 
ASTC.007 



1-055 SID/HIII ASTC.008 



1 -055 SID/HIII ASTC. 009 



1-055 SID/HIII ASTC. 010 



1-055 SID/HIII ASTC. 011 



1-055 SID/HIII ASTC.012 



-055 

-055 

-055 

-055 

-055 

-055 

1-055 

4-066 

4-066 

4-066 

4-066 

4-066 

4-066 

4-066 



SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 
SID/HIII 



ASTC. 013 
ASTC. 014 
ASTC.015 
ASTC. 01 6 
ASTC. 01 7 
ASTC. 018 
ASTC. 019 
ASTC.001 
ASTC. 002 
ASTC.003 
ASTC.004 
ASTC.005 
ASTC. 006 
ASTC.007 



4-066 SID/HIII ASTC.008 
4-066 SID/HIII ASTC. 009 
4-066 SID/HIII ASTC. 010 
^1-066 SID/HIII ASTC. 011 
4-066 SID/HIII ASTC.012 
4-066 SID/HIII ASTC. 013 



Channel Report Test Number 060320 



Ref 


Transducer ID 


34 


P46516 


35 


P49044 


36 


P46510 


37 


P49035 


38 


P49022 


39 


P46509 


40 


P50276 


41 


P50279 


42 


P50524 


43 


P50294 


44 


P50285 


45 


P50329 


46 


P50322 


47 


P50318 


48 P50310 


49 


P42044 


50 


P50290 


51 


P50289 


52 


P49693 


53 P50439 


O 54 


P50309 


-J 55 


P50286 


56 


P49762 


57 P50319 


58 


P50277 


59 


P50323 


60 


P50327 



ISO Signal Identifier 

14RIBSLURESHACYA 

14RIBSLL00SHACYA 

14RIBSLLRESHACYA 

14SPIN1200SHACYA 

14SPIN12RDSHACYA 

14PELVCG00SHACYA 

16SILBFR0000ACXA 

16SILBFR0000ACYA 

16SILBFR0000ACZA 

16SILBREO0OOACXA 

16SILBRE00O0ACYA 

16SILBRE0000ACZA 

18FORA000000ACXA 

18FORA000000ACYA 

18FORA000000ACZA 

14SILBFR0000ACYA 

14SILBRE0000ACYA 

16VEHCRE0000ACYA 

11APILLO0000ACYA 

11APILMI0000ACYA 

14BPILLO0000ACYA 

14BPILM10000ACYA 

11SETRFROO0OACYA 

14SETRLERE00ACYA 

10VEHCCG0000ACXA 

10VEHCCG0000ACYA 

10VEHCCG0000ACZA 



Description FSca le Units 

Left Upper Rid Red Y 800 g 

Left Lower Rib Y 800 q 

Left Lower Rib Red Y 800 g 

Lower Spine Y 4qq g 

Lower Spine Red Y 400 g 

Pelvis Accel Y 400 g 

RIGHT SIDE SILL AT FRONT SEAT (X) ACCELERATION VS TIME (#1) 400 g 

RIGHT SIDE SILL AT FRONT SEAT (Y) ACCELERATION VS TIME (#1 ) 1 000 g 

RIGHT SIDE SILL AT FRONT SEAT (Z) ACCELERATION VS TIME (#1) 400 g 

RIGHT SIDE SILL AT REAR SEAT (X) ACCELERATION VS TIME (#2) 400 g 

RIGHT SIDE SILL AT REAR SEAT (Y) ACCELERATION VS TIME (#2) 1 000 g 

RIGHT SIDE SILL AT REAR SEAT (Z) ACCELERATION VS TIME (#2) 400 g 

REAR FLOORPAN ABOVE AXLE (X) ACCELERATION VS TIME (#3) 1 000 g 

REAR FLOORPAN ABOVE AXLE (Y) ACCELERATION VS TIME (#3) 1 000 g 

REAR FLOORPAN ABOVE AXLE (Z) ACCELERATION VS TIME (#3) 1000 g 

LEFT SIDE SILL AT FRONT SEAT (Y) ACCELERATION VS TIME (#5) 1000 g 

LEFT SIDE SILL AT REAR SEAT (Y) ACCELERATION VS TIME 1000 g 

RIGHT REAR OCCUPANT COMPARTMENT (Y) ACCELERATION VS TIME (#7) 1500 g 

LEFT LOWER A-POST (Y) ACCELERATION VS TIME (#14) 1500 g 

LEFT MID A-POST (Y) ACCELERATION VS TIME (#15) 1500 g 

LEFT LOWER B-POST (Y) ACCELERATION VS TIME (#12) 1500 g 

LEFT MID B-POST (Y) ACCELERATION VS TIME (#13) 1500 g 

LEFT FRONT SEAT TRACK (Y) ACCELERATION VS TIME (#1 6) 1 500 g 

LEFT REAR SEAT TRACK (Y) ACCELERATION VS TIME 1500 g 

VEHICLE CENTER OF GRAVITY (X) ACCELERATION VS TIME (#1 8) 1 000 g 

VEHICLE CENTER OF GRAVITY (Y) ACCELERATION VS TIME (#18) 1000 g 

VEHICLE CENTER OF GRAVITY (Z) ACCELERATION VS TIME (#1 8) 1 000 g 
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Positive Polarity 
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Assembly 

4-066 SID/HIII ASTC.014 
4-066 SID/HIII ASTC.015 
4-066 SID. Hill ASTC.016 
4-066 SID/HIII ASTC.017 
4-066 SID/HIII ASTC.018 
4-C66 SID/HIII ASTC.019 
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Channel Report Test Number 060320 

DAS Positive 

Ref Transducer ID ISO Signal Identifier Description FScale Units Flip Polarity 

1 P50326 M0VEHCCG0000ACXA MDB CENTER OF GRAVITY (X) ACCELERATION VS TIME (#1) 600 g + Forward 

2 P50282 M0VEHCCG0000ACYA MDB CENTER OF GRAVITY (Y) ACCELERATION VS TIME(#1) 600 g - Leftward 

3 P50325 M0VEHCCG0000ACZA MDB CENTER OF GRAVITY (Z) ACCELERATION VS TIME(#1) 600 g - Upward 

4 P40748 M7FRAM000000ACXA MDB REAR (X) ACCELERATION VS TIME (#2) 600 g + Forward 

5 P49733 M7FRAM000000ACYA MDB REAR (Y) ACCELERATION VS TIME (#2) 600 g - Leftward 

6 Bit.00 M3CONT000000VO00 MDB RIGHT CONTACT SWITCH 1 Logic + Bipolar 

7 Bit.01 M1CONT000000VO00 MDB LEFT CONTACT SWITCH 1 Logic + Bipolar 
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Command File Test Numbe 

Channel 

Number ISO Mnemonic 

1 11HEADCG00SHACXA 

2 11HEADCG00SHACYA 

3 11HEADCG00SHACZA 

3A 11HEADCG00SHACRA 

4 11HEADCGRDSHACXA 

5 11HEADCGRDSHACYA 

6 11HEADCGRDSHACZA 
6A 11HEADCGRDSHACRA 

7 11NECKUP00SHFOXA 
8 11NECKUP00SHFOYA 
9 11NECKUP00SHFOZA 

10 11NECKUP00SHMOXA 

11 11NECKUP00SHMOYA 

12 11NECKUP00SHMOZA 

13 11RIBSLU00SHACYA 
13A11RIBSLU00SHVEYA 

14 11RIBSLL00SHACYA 
14A 11RIBSLL00SHVEYA 

15 11SPIN1200SHACYA 
15A11SPIN1200SHVEYA 

16 1 1 PELVCGOOSHACYA 
16A 11PELVCG00SHVEYA 

17 11RIBSLURESHACYA 
17A11RIBSLURESHVEYA 

18 11RIBSLLRESHACYA 
18A 11RIBSLLRESHVEYA 

19 11SPIN12RDSHACYA 
19A11SPIN12RDSHVEYA 

20 14HEADCG00SHACXA 
21 14HEADCG00SHACYA 

22 14HEADCG00SHACZA 
22A 14HEADCG0OSHACRA 

23 14HEADCGRDSHACXA 

24 14HEADCGRDSHACYA 

25 14HEADCGRDSHACZA 



r 060320 

Channel Title 

DRIVER HEAD X-AXIS ACCELERATION 

DRIVER HEAD Y-AXIS ACCELERATION 

DRIVER HEAD Z-AXIS ACCELERATION 

DRIVER HEAD RESULTANT ACCELERATION 

DRIVER HEAD REDUNDANT X-AXIS ACCELERATION 

DRIVER HEAD REDUNDANT Y-AXIS ACCELERATION 

DRIVER HEAD REDUNDANT Z-AXIS ACCELERATION 

DRIVER HEAD REDUNDANT RESULTANT ACCELERATION 

DRIVER NECK X-AXIS FORCE 

DRIVER NECK Y-AXIS FORCE 

DRIVER NECK Z-AXIS FORCE 

DRIVER NECK MOMENT ABOUT X AXIS 

DRIVER NECK MOMENT ABOUT Y AXIS 

DRIVER NECK MOMENT ABOUT Z AXIS 

DRIVER UPPER RIB (Y) ACCELERATION VS TIME 

DRIVER UPPER RIB (Y) VELOCITY VS TIME 

DRIVER LOWER RIB (Y) ACCELERATION VS TIME 

DRIVER LOWER RIB (Y) VELOCITY VS TIME 

DRIVER LOWER SPINE (Y) ACCELERATION VS TIME 

DRIVER LOWER SPINE (Y) VELOCITY VS TIME 

DRIVER PELVIC (Y) ACCELERATION VS TIME 

DRIVER PELVIC (Y) VELOCITY VS TIME 

DRIVER UPPER RIB (Y) ACCELERATION VS TIME REDUNDANT 

DRIVER UPPER RIB (Y) VELOCITY VS TIME REDUNDANT 

DRIVER LOWER RIB (Y) ACCELERATION VS TIME REDUNDANT 

DRIVER LOWER RIB (Y) VELOCITY VS TIME REDUNDANT 

DRIVER LOWER SPINE (Y) ACCELERATION VS TIME REDUNDANT 

DRIVER LOWER SPINE (Y) VELOCITY VS TIME REDUNDANT 

LEFT REAR PASSENGER HEAD X-AXIS ACCELERATION 

LEFT REAR PASSENGER HEAD Y-AXIS ACCELERATION 

LEFT REAR PASSENGER HEAD Z-AXIS ACCELERATION 

LEFT REAR PASSENGER HEAD RESULTANT ACCELERATION 

LEFT REAR PASSENGER HEAD REDUNDANT X-AXIS ACCELERATION 

LEFT REAR PASSENGER HEAD REDUNDANT Y-AXIS ACCELERATION 

LEFT REAR PASSENGER HEAD REDUNDANT Z-AXIS ACCELERATION 
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Command File Test Numbe 

Channel 

Number ISO Mnemonic 

25A 14HEADCGRDSHACRA 
26 14NECKUP00SHFOXA 
27 14NECKUP00SHFOYA 
28 14NECKUP00SHFOZA 

29 14NECKUP00SHMOXA 

30 14NECKUP00SHMOYA 

31 14NECKUP00SHMOZA 

32 14RIBSLU00SHACYA 
32A 14RIBSLU00SHVEYA 

33 14RIBSLL00SHACYA 
33A 14RIBSLL00SHVEYA 

34 14SPIN1200SHACYA 
34A 14SPIN1200SHVEYA 

35 14PELVCG00SHACYA 
35A 14PELVCG00SHVEYA 

36 14RIBSLURESHACYA 
36A 14RIBSLURESHVEYA 

37 14RIBSLLRESHACYA 
37A 14RIBSLLRESHVEYA 

38 14SPIN12RDSHACYA 
38A 14SPIN12RDSHVEYA 

39 16SILBFR0000ACXA 
39A 16SILBFR0000VEXA 

40 16SILBFR0000ACYA 
40A 16SILBFR0000VEYA 

41 16SILBFR0000ACZA 
41A 16SILBFR0000VEZA 
41 B 16SILBFR0000ACRA 

42 16SILBRE0000ACXA 
42A 16SILBRE0000VEXA 

43 16SILBRE0000ACYA 
43A 16SILBRE0000VEYA 

44 16SILBRE0000ACZA 
44A 16SILBRE0000VEZA 
44B 16SILBRE0000ACRA 



r 060320 

Channel Title 

LEFT REAR PASSENGER HEAD REDUNDANT RESULTANT ACCELERATION 

LEFT REAR PASSENGER NECK X-AXIS FORCE 

LEFT REAR PASSENGER NECK Y-AXIS FORCE 

LEFT REAR PASSENGER NECK Z-AXIS FORCE 

LEFT REAR PASSENGER NECK MOMENT ABOUT X AXIS 

LEFT REAR PASSENGER NECK MOMENT ABOUT Y AXIS 

LEFT REAR PASSENGER NECK MOMENT ABOUT Z AXIS 

LEFT REAR PASSENGER UPPER RIB (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER UPPER RIB (Y) VELOCITY VS TIME 

LEFT REAR PASSENGER LOWER RIB (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER LOWER RIB (Y) VELOCITY VS TIME 

LEFT REAR PASSENGER LOWER SPINE (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER LOWER SPINE (Y) VELOCITY VS TIME 

LEFT REAR PASSENGER PELVIC (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER PELVIC (Y) VELOCITY VS TIME 

LEFT REAR PASSENGER UPPER RIB (Y) ACCELERATION VS TIME REDUNDANT 

LEFT REAR PASSENGER UPPER RIB (Y) VELOCITY VS TIME REDUNDANT 

LEFT REAR PASSENGER LOWER RIB (Y) ACCELERATION VS TIME REDUNDAN1 

LEFT REAR PASSENGER LOWER RIB (Y) VELOCITY VS TIME REDUNDANT 

LEFT REAR PASSENGER LOWER SPINE (Y) ACCELERATION VS TIME REDUND/ 

LEFT REAR PASSENGER LOWER SPINE (Y) VELOCITY VS TIME REDUNDANT 

RIGHT SIDE SILL AT FRONT SEAT (X) ACCELERATION VS TIME (#1 ) 

RIGHT SIDE SILL AT FRONT SEAT (X) VELOCITY VS TIME (#1) 

RIGHT SIDE SILL AT FRONT SEAT (Y) ACCELERATION VS TIME (#1 ) 

RIGHT SIDE SILL AT FRONT SEAT (Y) VELOCITY VS TIME (#1 ) 

RIGHT SIDE SILL AT FRONT SEAT (Z) ACCELERATION VS TIME (#1 ) 

RIGHT SIDE SILL AT FRONT SEAT (Z) VELOCITY VS TIME (#1) 

RIGHT SIDE SILL AT FRONT SEAT RESULTANT ACCELERATION VS TIME (#1 ) 

RIGHT SIDE SILL AT REAR SEAT (X) ACCELERATION VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT (X) VELOCITY VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT (Y) ACCELERATION VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT (Y) VELOCITY VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT (Z) ACCELERATION VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT (Z) VELOCITY VS TIME (#2) 

RIGHT SIDE SILL AT REAR SEAT RESULTANT ACCELERATION VS TIME (#2) 
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Command File Test Numbe 

Channel 

Number ISO Mnemonic 

45 18FORA000000ACXA 
45A 18FORA000000VEXA 

46 18FORA000000ACYA 
46A 18FORA000000VEYA 

47 18FORA000000ACZA 
47A 18FORA000000VEZA 
47B 18FORA000000ACRA 

48 14SILBFR0000ACYA 
48A 14SILBFR0000VEYA 
48B 14SILBFR0000DCYA 

49 14SILBRE0000ACYA 
49A 14SILBRE0000VEYA 
49B 14SILBRE0000DCYA 

50 16VEHCRE0000ACYA 
50A 16VEHCRE0000VEYA 
50B 16VEHCRE0000DCYA 

51 11APILLO0000ACYA 
51 A 11APILLO0000VEYA 

52 11APILMI0000ACYA 
52A 11APILMI0000VEYA 

53 14BPILLO0000ACYA 
53A 14BPILLO0000VEYA 

54 14BPILMI0000ACYA 
54A 14BPILMI0000VEYA 

55 11SETRFR0000ACYA 
55A 11SETRFR0000VEYA 

56 14SETRLERE0OACYA 
56A 14SETRLERE00VEYA 

57 10VEHCCG0000ACXA 
57A 10VEHCCG0000VEXA 

58 10VEHCCG0000ACYA 
58A 10VEHCCGOOOOVEYA 

59 10VEHCCG0000ACZA 
59A 10VEHCCG0000VEZA 
59B 10VEHCCG0000ACRA 



r 060320 

Channel Title 

REAR FLOORPAN ABOVE AXLE (X) ACCELERATION VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE (X) VELOCITY VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE (Y) ACCELERATION VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE (Y) VELOCITY VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE (Z) ACCELERATION VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE (Z) VELOCITY VS TIME (#3) 

REAR FLOORPAN ABOVE AXLE RESULTANT ACCELERATION VS TIME (#3) 

LEFT SIDE SILL AT FRONT SEAT (Y) ACCELERATION VS TIME (#5) 

LEFT SIDE SILL AT FRONT SEAT (Y) VELOCITY VS TIME (#5) 

LEFT SIDE SILL AT FRONT SEAT (Y) DISPLACEMENT VS TIME (#5) 

LEFT SIDE SILL AT REAR SEAT (Y) ACCELERATION VS TIME 

LEFT SIDE SILL AT REAR SEAT (Y) VELOCITY VS TIME 

LEFT SIDE SILL AT REAR SEAT (Y) DISPLACEMENT VS TIME 

RIGHT REAR OCCUPANT COMPARTMENT (Y) ACCELERATION VS TIME (#7) 

RIGHT REAR OCCUPANT COMPARTMENT (Y) VELOCITY VS TIME (#7) 

RIGHT REAR OCCUPANT COMPARTMENT (Y) DISPLACEMENT VS TIME (#7) 

LEFT LOWER A-POST (Y) ACCELERATION VS TIME (#14) 

LEFT LOWER A-POST (Y) VELOCITY VS TIME (#14) 

LEFT MID A-POST (Y) ACCELERATION VS TIME (#15) 

LEFT MID A-POST (Y) VELOCITY VS TIME (#15) 

LEFT LOWER B-POST (Y) ACCELERATION VS TIME (#12) 

LEFT LOWER B-POST (Y) VELOCITY VS TIME (#12) 

LEFT MID B-POST (Y) ACCELERATION VS TIME (#13) 

LEFT MID B-POST (Y) VELOCITY VS TIME (#13) 

LEFT FRONT SEAT TRACK (Y) ACCELERATION VS TIME (#16) 

LEFT FRONT SEAT TRACK (Y) VELOCITY VS TIME (#16) 

LEFT REAR SEAT TRACK (Y) ACCELERATION VS TIME 

LEFT REAR SEAT TRACK (Y) VELOCITY VS TIME 

VEHICLE CENTER OF GRAVITY (X) ACCELERATION VS TIME (#18) 

VEHICLE CENTER OF GRAVITY (X) VELOCITY VS TIME (#18) 

VEHICLE CENTER OF GRAVITY (Y) ACCELERATION VS TIME (#18) 

VEHICLE CENTER OF GRAVITY (Y) VELOCITY VS TIME (#18) 

VEHICLE CENTER OF GRAVITY (Z) ACCELERATION VS TIME (#18) 

VEHICLE CENTER OF GRAVITY (Z) VELOCITY VS TIME (#1 8) 

VEHICLE CENTER OF GRAVITY RESULTANT ACCELERATION VS TIME (#18) 
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Command File Test Numbe 

Channel 

Number ISO Mnemonic 

60 M0VEHCCG0000ACXA 
60A M0VEHCCG0000VEXA 

61 M0VEHCCG0000ACYA 
61A M0VEHCCG0000VEYA 

62 MOVEHCCGOOOOACZA 
62A MOVEHCCGOOOOVEZA 
62B MOVEHCCGOOOOACRA 

63 M7FRAM000000ACXA 
63A M7FRAM000000VEXA 

64 M7FRAM000000ACYA 
64A M7FRAM000000VEYA 

65 M3CONT000000VO00 

66 M1CONT000000VO00 

67 11RIBSLU00SHACYA 

68 11RIBSLL00SHACYA 

69 11SPIN1200SHACYA 

70 11PELVCG00SHACYA 

71 11RIBSLURESHACYA 

72 11RIBSLLRESHACYA 

73 11SPIN12RDSHACYA 

74 14RIBSLU00SHACYA 

75 14RIBSLL00SHACYA 

76 14SPIN1200SHACYA 

77 14PELVCG00SHACYA 

78 14RIBSLURESHACYA 

79 14RIBSLLRESHACYA 

80 14SPIN12RDSHACYA 



r 060320 

Channel Title 

MDB CENTER OF GRAVITY (X) ACCELERATION VS TIME (#1) 

MDB CENTER OF GRAVITY (X) VELOCITY VS TIME (#1) 

MDB CENTER OF GRAVITY (Y) ACCELERATION VS TIME(#1 ) 

MDB CENTER OF GRAVITY (Y) VELOCITY VS TIME(#1) 

MDB CENTER OF GRAVITY (Z) ACCELERATION VS TIME(#1) 

MDB CENTER OF GRAVITY (Z) VELOCITY VS TIME(#1) 

MDB CENTER OF GRAVITY RESULTANT ACCELERATION VS TIME(#1) 

MDB REAR (X) ACCELERATION VS TIME (#2) 

MDB REAR (X) VELOCITY VS TIME (#2) 

MDB REAR (Y) ACCELERATION VS TIME (#2) 

MDB REAR (Y) VELOCITY VS TIME (#2) 

MDB RIGHT CONTACT SWITCH 

MDB LEFT CONTACT SWITCH 

DRIVER UPPER RIB (Y) ACCELERATION VS TIME 

DRIVER LOWER RIB (Y) ACCELERATION VS TIME 

DRIVER LOWER SPINE (Y) ACCELERATION VS TIME 

DRIVER PELVIC (Y) ACCELERATION VS TIME 

DRIVER UPPER RIB (Y) ACCELERATION VS TIME REDUNDANT 

DRIVER LOWER RIB (Y) ACCELERATION VS TIME REDUNDANT 

DRIVER LOWER SPINE (Y) ACCELERATION VS TIME REDUNDANT 

LEFT REAR PASSENGER UPPER RIB (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER LOWER RIB (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER LOWER SPINE (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER PELVIC (Y) ACCELERATION VS TIME 

LEFT REAR PASSENGER UPPER RIB (Y) ACCELERATION VS TIME REDUNDANT 

LEFT REAR PASSENGER LOWER RIB (Y) ACCELERATION VS TIME REDUNDANT 

LEFT REAR PASSENGER LOWER SPINE (Y) ACCELERATION VS TIME REDUND/> 
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Options & Fricing 



Hems Featured Below are included at NO 

"'MECHANICAL"* 

•2.2LDOHC4CYL ENGINE 
•GETRAG 5 SPEED MANUAL TRANS 
•SPEED SENSITIVE STEERING 
•TOURING SUSPENSION 
'"SAFETY & SECURITY"* 
•BRAKES,PWR FRT DISC/RR DRUM 
•DRIVER AND FRONT PASS DUAL 
STAGE AIRBAGS 

•PASSKEY 111+ THEFT DETERRENT 
•BATTERY RUNDOWN PROTECTION 
•LATCH SYSTEM FOR CHILD SEATS 
•DAYTIME RUNNING LAMPS & AUTO 

EXTERIOR LAMP CONTROL 
•CHILD SECURITY RR DOOR LOCKS 
•FRT HEIGHT ADJ SAFETY BELTS 

*"EXTERi f .R*" 

•16" ALUMINUM WHEELS 
•P215/55R16 ALL SEASON TIRES 
•SATIN CHROME APPEARANCE PKG 
•DUAL BREAKAWAY POWER MIRRORS 



EXTRA CHARGE in the Standard Vehicle \':\z-. 
•INTERMITTENT t-ROi 
•REAR WIPER 

"INTERIOR" * 

-A/C W/AIR FILTRATK 
•AM/FM STEREO W.'C; 
&AUX INPUT JACK 
•RECLINING FRONT F 
•POWER DRVR SEAT 
•60/40 SPLIT FOLCINC 
•FOLD FLAT FRONT F 
•FLR CONSOLE WITH 
CUPHOLDERS&DU; 
•TACH & DRIVER !NFC 
•TILT STEERING WHE 
•REAR WINDOW DEFC 
•POWER WINDOWS ft 
REMOTE KEYLESS E' 
•CRUISE CONTROL 
•FLOOR MATS:FRON . 
•AUXILIARY GLOVE B 



; l.nvvn f.t Riaht 
, WIPERS " 



[J SYSTEM 

.MP3 PLAYBACK 

! CKET SEATS 
ITH LUMBAR 
HEAR SEAT 
■ SS SEAT 
30NT& REAR 
. PWR OUTLETS 
CENTER 

JiGER 

..ocks with 
:try 

.;iEAR & CARGO 
'X 



Visit us at www.clievy.com 



tip 

€ 






Zil 



I 



CITYMPG 



22 




HIGHWAY PG 



30 



ACTUAL MILEAGE 

WILL VARY WITH OPT IONS, DRIVING 
CONDMIONS, DRIVING HABITS AND 
VEHICLES CONDI1I0N. RESULTS 
REPOR I ED 1 EPA INDICATE 1 HAT THE 
MAJORITY OF VEHICLES WITH THESE 
ESTIMATES WILL ACHIEVE BETWEEN 

18 AND 26 MPG IN THE CITY 

AND BETWEEN 
25 AND 35 MPG ON THE 
HIGHWAY. 



^X',';^-:!r- 



m _nmwn K <«>-»WMUL U >Lj F0R COW p AR | SO(l| 


CHOPPING, 


200GHHRFWD all vehicle' 

2.2 LITER L4 ENGINE qPFCIA 

FUELINJECTION.MANUAL 

5 SPEED TRANSMISSION HA\ 

CATALYST, FEEDBACK FUEL SYSTEM mh 


LASSIFIED AS 

;'unposE 

TEEN ISSUED 

,GE RATINGS 

"\NGING FROM 


ESTIMATED ANNUAL FUEL COST: $1,320 11 T( 


16 MPG CITY 
AND 


14 TC 


31 MPG 




, ... (WAY. 



tdm vm 
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MANUFACTURER'S SUGGESTED RT .';.'!. .'RICE 

STANDARD VEHICLE PRICE $16,425.00 

Options installed by the Manufacturer (may replace 
stanclaid equipment shown at left) 



FRONT LICENSE PLATE MOUNT 

• EXTDAYTONA BLUE METALLIC 

• INT-GRAY CLOTH 

TOTAL OPTIONS 



INC. 
INC. 
INC. 

SO .00 



TOTAL VEHICLE & OPTIONS 

■ r ■■■-_* ■ ■'•" r- 1 ■ v" <■'■ '/"".i ?*■-- 

Vc::.\~ViHiCL^"fRjdL : 



cm cr f JQn-L rr\t~ h -i r ^. r. ■uji.h.i.h--. 

L-ces noi incur 1 
DEAI FR NO Ofl.19: or |j CDnEe f cr . r> . 

FINAL ASSEMBLY RAMO. AFi17.rE.SI. MEXICO 

96SE 



I'tcn D'usurant *t? tcn.-ra: t^w - vo tic: remove lmiji tc c?uvt,-i v i: 
"ij'C'l.'ner mani'n^iirrer h ricrprnmencifo H'e-L'^ivfHv ^srvtcc 
n^ianca opiions or necessaries noi lisied anovc, local n-xes 



JEFF WYLER CHEVROLET 
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GMLBL _FROD^0007 O 2004 General MoIoir Corpc; 
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Vehicle Model Year and Make: 
Vehicle Model and Body Style: 



TEST VEHICLE INFORMATION 

2006 Chevrolet 
HHR 
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NOMINAL DESIGN RIDING POSITION - 
For adjustable driver and passenger seat 
backs, describe how to position the 
inclinometer to measure the seat back 
angle. Include description of the location 
of the adjustment latch detent if 
applicable. 

Seat back angle for driver's seat = 6.5° . 
Measurement Instructions: 

Place the inclinometer at the head rest 

post to achieve 6.5 degree 



UPRIGHT POSITION 



SEAT BACK 




' I 6-5 I @ head rest post 



/ ,7 DEGREES 

/ // 



SEAT CUSHION 



LEFT SIDE VIEW ^\ 



INCLINOMETER 
- ADJUSTER 



Seat back angle for passenger's seat = 6.5° . 
Measurement Instructions: 

Piace the inclinometer at the head rest 

post to achieve 6.5 degree 



SEAT FORE AND AFT POSITIONS - 

Provide instructions for positioning the driver and front outboard passenger seat(s) in the 

center of fore and aft travel. For example, provide information to locate the detent in which 

the seat track is to be locked. 

Position of the driver's seat: 

Mark the f orward most and rearward most positions of the seat. The length between 

the forward a n d rearward marks should be 280 mm. Position the seat 140 mm rearward 

of the forward most mark 

Position of the passenger's seat (if applicable): 

The length between the forward and rearward marks should be 240 mm. Position the 
seat 120 m m rearward of the forward most mark (8 m detent from forward most positio n 
total number of detent is 16) ~~~ L 



3. FUEL TANK CAPACITY DATA - 



VEHICLE FUELTANK ASSEMBLY 



3.1 



A. "Usable Capacity" of standard equipment 
fuel tank = 16.2 g allons (61 L). 

B. "Usable Capacity" of optional equipment 
fuel tank = N/A gallons. 

C. Capacity used when certification testing to 
requirements of FMVSS 301 = 

16.2 gall ons. 
Operational Instructions on Fuel Pump: 
On when engine is running : 
On when ignition key is at "on" position: 
On for approximately 1 seconds when key 
at "accessory" mode: Drain at filler neck 



VA^OR VOLUME 



FUEL LINE- 



USABLE 
CAPACITY 


-\ 



- FILLER PIPE VOLUME 



' L ~ FILLER CA° 
USABLE CAPACITY 



UNUSABLE CAPACITY 
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3.2 
3.3 



Amount of Stoddard solvent added to vehicle for certification test = 15.3 — gallons. 

Is vehicle equipped with electric fuel pump? X YES NO 

if YES, does pump normally operate when vehicle's electrical system is activated? 
' X YES NO 



STEERING COLUMN ADJUSTMENTS - 

Steering wheel and column adjustments are 
made so that the steering wheel hub is at the 
geometric center of the locus it describes 
when it is moved through its full range of 
driving positions. 



STEERING COLUMN ASSEMBLY 



\ V 

, >: \ - 
'" >^- 

' ' V'i 






3-24 Dec 
2-22 Dot 



-- _r": 



-VI-- 1 -201> 2 g 

— v.i; 



^■*-~" 



s i 

i i 



.EFT SIDE VIEW 



If the tested vehicle has any of these 

adjustments, does your company use any 

specific procedures to determine the 

geometric center. 

Operational Instructions: 
Manual rake steering column with steering wheel angle at upper most locking po sition 

= 24 degree, lower most locking position = 20 degree. Pos ition the steering wheel 

angle at 22 degree to achieve the geometric center of the locus of the steering wheel. 

SEATING REFERENCE POINT (SRP) - 

i.fM Kir v.w Firmav.loj. M»irt<». w:c Internum. w»/« Fr.W»CT. warn HGisvx, ».to< mt. CMXt 




'ji- WE&AACieOnOCH <«k-*ta*aiin. *^. M1C1 VtHLO£ VAUDATOlWIXJ 

j ,-■: E* AACli-WiyX- O.1T0Ot\tma£V*iinATTCHPPXO 

D ' ■' AtHOT7-<raU O4T001 CHJ*g? K1CT EHTHA'JZE PRIX 

;' □ '^ AVCH9973flJUl CMIoai PASS FXCT eJTRJkhd PRCO 






5R3CVP-S 5"^*RA£*K»M 



t*i»?r..cOied *to u»« f*a, w .iiuete^li: 
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3.2 Amount of Stoddard solvent added to vehicle for certification test - _y15^3 — gallons 

3.3 Is vehicie equipped with electric fuel pump? _X YES NO 

If YES, does pump normally operate when vehicle's electrical system is activated'. 1 
' X YES NO 



STEERING COLUMN ASSEMBLY 



\'\ 
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4. STEERING COLUMN ADJUSTMENTS - 

Steering wheel and column adjustments are 
made so that the steering wheel hub is at the 
geometric center of the locus it describes 
when it is moved through its full range of 
driving positions. 

If the tested vehicle has any of these 

adjustments, does your company use any 

specific procedures to determine the 

geometric center. 

Operational Instructions: 
M anual rake steering column with ste ering wheel angle at upperjixjsligj^maTjgsmon 
= 24 rteg ra Inwer most locking position = 20 de gr ee. Po sition the steerinq ywheeL 

~^te at 22 degree to ar.hieve the ge o metric center of the lo cus of the steering whee L 



5. SEATING REFERENCE POINT (SRP) - 



LEFT SIDE VIEW 




Ji -Diatcrtatft'g PjlHame" ■ i '-"-. • ™- ■ _■ — -- : l— — - 

iW^tfeAAGlOOWXht («**i<tetSnm:A*... GMTOOlVB-OCLEVALlDATiajPROD 
M & C*AAS196aVQCK CMTTXnVS-ttCLfiVWirjATlCMPRCO 

•\ !■■■ D '■' AKX49974AXU. OMTOOi WJVER fOCT ENm^-tE PRCC 

\\ ; ■ □ f.i AKwwsAxn twnxu pass foot £wttianc£ prco 
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CERTIFICATE OF CONFORMITY 



CELLBOND 



Certificate No. 24543 
Serial No. FG316 



Product Description ; FMVSS 214-1 750x740x550mm Spec with 1 .6 

3/8 5052 Painted Grey 



Cellbond Part No. 


70NHTSASIUS G 










Test Results 


GRNo. 


BlkNo. 


1 35635-42 


P202894-A00 j 


N/A 


2 35365-72 


CHC05033FE j 


N/A 








Dration. 







Cellbond Composites Ltd 

5 Stukeley Business Centre 

Blackstone Road 

Huntingdon 

Cambridgeshire 

PE29 6EF 

United Kingdom 



telephone 

+44(0) 1480 435302 

telefax 

+44 (0) 1480 450181 

email 

sale5@celibond.com 

website 

www.cellbond.com 



The above moving deformable barrier has been manufactured in accordance with 
the provisions of FMVSS 21 4. 



Additional Information... 



company registration 
England 1944904 

registered office 

5 Stukeley Business Centre 

Blackstone Road 

Huntingdon 

Cambridgeshire 

PE29 6EF 



Cellbond Offices 
United Kingdom 
United States of America 
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CELLBOND 



NHTSA / IIHS DEFORMABLE SIDE IMPACT BARRIER 

ALUMINIUM HONEYCOMB CERTIFICAl ION 

STATIC TEST RESULTS 

MAIN BLOCK 
Core: 1.6 3/8 5052 

Required Crush Strength 
42.5 PSI to 47.5 PSI 



T_+ KU. ?^£ 1.Z /IO 



GR No: D 2C2894-A00 
Block No: N/A 





( .rusn cvrrenatn irbi) 






0.25 to 0.38 
inc" 


0.38 to 0.52 | 0.52 to 0.65 
inch I inch 


RESULT 


uamoie' 


46. i 85 


4 6 . a / o 


46.068 


PASS 


Samoie 9 


45 604 1 45.538 


A A Q 1 O 
— ~r . o 1 ^_ 


PASS 


Samoie o 


4S ~7 AQ 


46.187 


45.84 7 


PASS 


Samoie 4 


45.094 


45.403 


44 389 | rASo 


Sam Die o 


43.915 


44.522 


44.787 i PASS 


uamoie 5 


43.655 1 44.5/4 


4.4 70? | PASS 


Samoie / 


47.546 1 43.22° 


43.950 i PASS 


1 Samoie 8 


44 687 1 44.336 


44.494 | PASS 



Seven out of the eight samples must tuItii tne crusn sTrengTr 
reauirement ir order to pass the block certification 



f Sampie size and location as per R94 



RESULT: PASSED 
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NHTSA / IIHS DEFORMABLE SIDE IMPACT BARRIER 
MAIN BLOCK 



non&vcomc iype: . .0 o/o d^d^i 
-iiaher ArceDTabie. Crush Strength Limit 
Lower Accec-Tame Crush Strength Limit: 

t ,=.<.- N JO - 2S635-42 



5 PS! 
PSi 



GR No: P202894-A0Q 



Section 1 : 
Section 2: 
Section 3: 
Speed: 
Block No: N/A 



0.25 -0.38 inch 

0.38 - 0.52 inch 

0.52 - 0.65 inch 

0.25 inch/min 



120 - 

100 

C 60 
S 40 
61 20 
- 



SAMPLE 1 



Zone] Zonez /.one3 



r\ 



0.2 4 . 0.6 

Deneciion (inch) 



SAMPLE 3 



— I — 

0.8 



Zone"! ZoneZ Zone.3 




120 ■ 
1 00 
80 
60 
40 
20 




2 0.A 0.6 

Deflection (inch) 



SAMPLE 5 
Zone I ZoneZ Zone3 



120 
100 



.1 



2 0.4 , 0.6 

Deflection (inch) 



SAMPLE 7 
Zonel Zone2 Zone3 



0.8 




0.4 , 0.6 

Deflection (inch) 



120 
100 • 



j, 60 
S 40 

* 20 




120 
100 



SAMPLE 2 
Zonel Zone2 Zone3 



U&- 



0.2 0.4 . 0.6 

Deflection (inch) 



SAMPLE A 
Zone! Zone2 Zone3 



120 
100 



0.4 , 0.6 

Deflection (inch) 



SAMPLE 6 
Zonel Zone2 Zone3 



0.8 





SAMPLE 8 
Zonel Zone2 Zone3 




0.2 0-A 0.6 

Deflection (inch) 
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NHTSA/ IIHS DEFORMABLE SIDE IMPACT BARRIER 

ALUMINIUM HONEYCOMB CERTIFICATION 

STATIC TEST RESULTS 

BUMPER 
Core: 5.2 1/4 3003 

Required Crush Strength 
230 PSI to 260 PSI 



N 



o: o 



5365-/! 



GR No: CHC05033FE 



Block No: N/A 





Crush S-rrena+h fPSI) 






0.25 to 0.38 


0.38 to 0.52 


0.52 to 0.65 


RESULT 


Sampie" ! 


2-4 1 .45 


^ AH 


74 


239.89 


PASS 


Sample 2 


238.62 


238 


46 


935 ^9 


PASS 


Sample 2 


23^.92 


236 


1 


235.59 


PASS 


Sample 4 


246.69 


9/ -3 

-TO 


64 


240.27 


PASS 


Sample 5 


238.83 


Z-0 


41 


239.03 


PASS 


Sample 6 


242.80 


240 


/' jj 


237.24 


PASS 


Sampie 7 


235.97 


236 


01 


235.09 


PASS 


Sample S 


L. O —. . / ■-! 


90 c 




233.37 | PASS - 



Seven out of the eight samples must fulfil the crush strengTh 
requiremenT in order to pass the block certification 



jampie size ana locanon as oe: 



R9i 



RESULT: PASSED 
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NHTSA/ IIHS DEFORMABLE SIDE IMPACT BARRIER 
BUMPER 



Honeycomb lype: 
Higher Accepiable 
Ljwer Acceotabie l 

i est Nc: 3o36 



5.2 1/4 3003 
Crush jTrength Limit: 
Irush Strength Limit: 

5-72 



260 PS! 
230 PSi 

GR No: CHC05033FE 



Section 1 : 
Section 2: 
Section 3: 
Speed: 

Block No: N/A 



0.25 -0.38 inch 

0.38 - 0.52 inch 

0,52 - 0.65 inch 

0.25 inch/min 



600 
500 

-T* 00 
<7> 

—300 
i< 

S200 

c 

100 


600 

500 

400 

&300 

S'200 



SAMPLE 1 
*1 Zone2 Zone3 



Oji . -. 0.6 
Deflection (inch) 



0.8 



A 


SAMPLE 3 
Zone] Zone2 Zone3 














(-v- 







600 

■500 

400 

—300 



J) J. . .. 0,6 
Denection |mcn) 



SAMPLE 5 
Zone i ZoneZ Zone3 



k 



\AJ 



K200 - ^ 
] 00 ■ 







600 -1 

500 - 

400 ■ 

£3300 • 
cr 

2200 

c 1 

a_ 
100 







Orf 1 - r^ 

Denection (men) 

SAMPLE 7 

Zone! ZoneZ Zane3 



- ! 

0,8 



iV, 



Deflection (inch| 






600 

500 

_400 

—300 

* 

£200 
100 ■ 



600 
500 

400 

To 

£=300 


2200 

100 




600 

500 

__400 

£5 

—300 

4> 

S200- 
100 


600 
500 
400 

£300 
a 

S200 
100 - 




& 



SAMPLE 2 
Zonel Zone2 Zone3 



Deflection (inch) 
SAMPLE 4 
Zonel Zone2 Zone3 




-T" 
0.2 



Deftecfion (inch) 
SAMPLE 6 
Zonel Zone2 Zone3 



I 

0.2 



Denection (incl 



nt 



SAMPLE 8 
Zone! Zone2 Zone3 







I 

0.2 



Denection (inch) 



0.8 



"™T" 

o.e 



1 

0.8 
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